. \ 
-~ 8. oO, 02 ie aA » ae : 
9.9 99 Ae yeu PAZ ALO O LO BACB Pry * ] On 5 ah Da © wordy Poh By 

















fack Binns’ Ten Commandments for Success with Your Radio Set (°%%*) 


ow to “Tune Up” Your Car and Double Your Mileage 


OVEMBER Over 70 Useful Things to Make with Tools 25 CENTS 
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» CUUM TUBE 


To Give Maximum 
Efficiency 


:  seaglangs tubes,are used for two distinct individual purposes in a receiv- 
ing set—as DETECTORS and as AMPLIFIERS. The qualifications of 
a tube for these two uses are so different that for maximum efficiency tubes 
of entirely different design must be used. ! 


This point, was oné; of the chief considerations: of the research engineers 
who designed Cunningham tubes in, the great laboratories of the General Elec- 
tric Company. ; After years of research and experimental work, the Cunning- 
ham C-300, a SUPER-SENSITIVE. DETECTOR, and the Cunningham C-301, 

a DISTORTIONLESS AMPLIFIER, were developed. These two 
tubes, now nationally recognized as standards for all. types of 
receiving sets, are responsible for the highly perfected. results ob- 
tainable in radio phone reception. , 


Amplifies As It Detects 


TYPE C-300| ° | TYPE C-301 
GAS CONTENT HIGH VACUUM 
DETECTOR AMPLIFIER 


$r¥00 $G50 


























PATENT NOTICE 


Cunningham,tubes are covered by patents dated 11-7-05, 
1-15-07, 2:18-08 and others’ issued and pending. Licensed 
only for amateur or experitfental uses in radio -com- 
munication. Any othér*use will be an : 

infringement 


é 


, The trade mark GE 

' F a is the guarantee of 
Ad LLCLL “ll these 

Each tube is built to 
mos 
tions 


Trading as 


AUDIOTRON MFG. COMPANY 











t rigid specifica- 








Popi 





eee 





Popular Science Monthly 














An Amazingly Easy Way 
okarn $10,000 a Year 








Let Me Show You How Free 


O the average man the $10,000a year job 

is only a dream. Yet today there area 

surprising number of men earning five 

figure salaries who were merely dreaming 

of thema short while ago. The secret of their 

success should prove a startling revelation to 

every ambitious man who has ever aspired to get 
into the $10,000 a year class. 

There is nothing fundamentally “different” 


about the man whose salary runs into five figures. ° 


He is made of the same stuff as you and I. It is 
not necessary that he must enjoy the privilege of 
some influential connection or ‘“‘pull.”’ For ex- 
ample take J. P. Overstreet, of Denison, Texas. 
A few short years ago he was a police officer earn- 
ing less than $1,000 a year. To-day his earnings 
are in excess of $1,000 a month—more than 
$12,000 a year. C.+W. Campbell, Greensburg, 
Pa., was formerly a railroad employee on a small 
salary—last month his earnings were $1,562. 


Why Salesmen Earn Such Big Pay 


Just stop a moment and think over the successful 
men of your acquaintance. How many of them are 
connected with some form of selling? If you will 
study any business organization you will see that the 
big jobs go to the men who sell, for upon their efforts 
depend the profits a company makes. Without 
trained men to place a product on the market, the 
finest goods are worth no more than so much clay. 
Salesmen are the very nerve centers of a business. 
Is it any wonder that they earn big pay? 

The man who starts working as a bookkeeper or 
clerk for $25.00 a week, never increases his value 
to the firm. Any advance in pay is merely a reward 
for length of service. At the end of ten years he is no 
more essential to the life of the organization than he 
was at the end of ten weeks. He is only a necessary 
liability—drawing his pay because somebody must 


be found to work at the unimportant, routine jobs.~ 


Once established in the rut, he becomes a cog in the 
machine—when he is worn out, he can be easily and 
cheaply replaced.. 


Why Don’t You Get Into 
the Selling Field ? 


Mr. Overstreet, Mr. Campbell and the others 
whose letters you see on this page are all successful 
salesmen. They realized their ambitions by aoding 
$10,000 jobs in an amazingly simple way, with the 
help and guidance of the National Salesmen’s Train- 
ing Association. Sometime—somewhere: back in 
the past, each one of them read of this remarkable 
course of Salesmanship training and Employment 
Service just as you are reading of it to-day. Each 
one of them was dissatisfied with his earning capacity 
—as perhaps you are—and each one cast his lot with 
the N. S. T. A. To-day they are important factors 
in the business .world—enjoying all the comforts and 
luxuries money can buy. .And yet they are not ex- 


ceptions, for there are thousands of N. S. T. A. 
trained salesmen who are making big money, as we 
will be only too glad to show you if you will mail the 
coupon, 


We Train You and Help 
You Land a Job 


The National Salesmen’s Training Association is 
an organization of top-notch salesmen and sales 
managers formed for the express purpose of training 
men in the science of successful selling. You do not 
need to know the first- thing about selling—for the 
N. S. T. A. trains you from the ground up—gives 
you a complete insight into selling methods—in your 
spare time without making it necessary to give up 





Read These Amazing Stories 
of Quick Success 
Earned $524 in Two Weeks 


I have never earned more than $60 a month. Last 
week I cleared $306 and this week $218. You have 
done wonders for me.—Geo. W. Kearns, Oklahoma 
City, Okla. 


I Now Earn as High as $100 a Day 


I took your course two years ago. Was earning $16 
a week —T*. Am now selling many of the largest 
firms in the U. I have earned more than $100 in a 
day. You Aina me my ———. 


Our Sales Manager 
is a graduate of yours.—J. L 


. DeBonis, Chicago, Ill. 


Earns $1,562 in Thirty Days 


My earnings for the past thirty days are $1,562, and 
I won Second Prize in March althou rae I only worked 
two weeks during that month.— W. Campbell, 
Greensburg, Pa. 


Earned $1,800 in Six Weeks 


As soon as I received a letter from you and your 
literature, I knew that I was on the right track and very 
soon after I applied for a position as a Salesman to one 
of the firms whom you informed me were in need of a 
Salesman and to whom you had recommended me. 
As soon as they received my application, which was by 
mail, they wired me to come for an appointment whic 
I did, with the result being that I sold my service to 
them in about thirty minutes, took a territory in 
a and Wisconsin and made a success of it from the 

first week. 
rom that time on I have been what might be termed 
as a “high ure’”’ Salesman, selling lines where nine 
out of ten Order Takers would fail. have sold goods 
= ts highly buccontet 5 manner in nine or ten States, both 
rth and Sout earnings for March were over 
1 "000 and over $1, gud 1S oe. last six weeks, while last 
week my earnings were 0. I travel eleven 
months out of the year, nal oo ‘five days each week. 
he N. S. T. A. dug me out of a rut where I was 
earning less than $1, ay a year and showed me how 
to make a success.—J. P. Overstreet, Denison, Texas. 











your present position until you are ready to begin 
actual selling. 

In addition to this remarkably efficient course of 
training, the N. S. T. A. maintains a Free Employ- 
ment Service to help its Members to jobs in the lines 
for which they are best suited. This in itself is of in- 
calculable value for it allows the prospective salesman 
to make a complete survey of the selling field and to 
select the work which most appeals to him. 


(=: Salesmen Are Needed—Now! 


Get out of that rut! Work for yourself! Sales- 
manship is the biggest paid of all professions. Just 
because you have never sold anything is no sign 
that you can’t. We have made Star Salesmen of 
men from all walks of life, with no previous selling 
experience. These men have jumped from small 
pay jobs to big selling positions and handsome 
incomes. The same training on which they founded 
their success is open to you. You can follow in 
their footsteps. Why don’t you get in a class with 
men who make real money? Never before have the 
opportunities been greater, At least you cannot 
afford not to investigate the ‘great field of selling and 
see what it offers you. It will only cost you a 2 cent 
stamp and the facts and proof you will receive will 
surprise you. 


Free Book on Salesmanship 


Just mail the coupon or write for our free illus- 
trated Book. ‘‘Modern Salesmanship,’’ which we 
will be glad to send without any obligation on your 
part. Let us prove to you that regardless of what 
you are doing now, you can quickly become a Star 
Salesman. Let us show you how you too can step 
into the ranks of these big money makers of busi- 
ness. See how easily you can learn this fascinating, 
big pay profession at home in your spare time. Learn 
what we have done for others and what we stand 
ready to do for you. Don’t put it off until to-morrow 
—write us to-day. Every hour lost keeps you that 
much farther from success. Mail the coupon at once. 


National Salesmen’s Training Association 
Dept. 15-S, Chicago, Illl., U. S. A. 


National Salesmen’s Training Association 
Dept. 15-S, Chicago, Ill., U.S. A. 


Please send me, without any obligation on my part, 
your free Book, ‘‘Modern Salesmanship,” and full infor- 
mation about the N. S. T. A. system of Salesmanship 
training and Employment Service. Also a list showing 
lines of business with openings for salesmen. 
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Our National Crime against 


- Good Health—the Way 
We Heat Our Homes! 


r he fact that the air in your home during the winter is 
more arid than the atmosphere of any desert in the world 
may astonish you. But do you realize, also, that it 

involves an actual and grave menace to your health? 
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Uncle Sam Says Your Car Is 
Wasting 30% in Gas— 
Learn How to Save It! 


OVERNMENT engineers declare the average motorist 

wastes from 20 to 30 per cent of gasoline, just through 
faulty carburetor adjustment. 

In the next issue of POPULAR SCIENCE MONTHLY are described 












Read what noted experts have 
tosay. You will learn that lead- 
ing specialists consider the over- 
heated dryness of the American 
home to be one of the chief 
causes of bad colds, sore throats, 
and serious winter infections of 
all kinds. Minor annoyances 
such as chapped hands are caused 
primarily by the dry heat indoors. 


For Your Health’s Sake 


O YOU know that soon after 
steam heat is turned on in 
apartments and offices, statistics 
show that illness takes a sudden 
jump? 

There is probably no single 
convenience of modern homes 
that is so outright a menace to 
general health as the much- 
vaunted central heating system 
which Europe envies America! 


MAZING facts about heat- 

ing arrangements, humid- 
ity, and health discovered by 
engineers and physicians, but 
ignored by the general public, 
are revealed in an eye-opening 
article in the next issue of Pop- 
ULAR SCIENCE MONTHLY. This 
article is of vital importance to 
all your family’s welfare. 


A Whole Year for $2.50 


AKE sure of having 

POPULAR SCIENCE 
MONTHLY come to you reg- 
ularly for the next year. You 
want to keep up with the 
marvelous new discoveries of 
science. Every issue will con- 
tain practical suggestions worth 
more than the _ subscription 
price. Send $2.50 for one year’s 
subscription. 


ns 


POPULAR SCIENCE MONTHLY, 
225 W. 39th St., 
New York, N. Y. 
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{ Please enter my subscrip- 
tion for one year for $2.50. 
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the extraordinary results of re- 
cent experiments by the United 
States Bureau of Mines, which 
show that for lack of a simple 
device to switch the average 
carburetor instantly into vari- 
ous adjustments for hill climb- 
ing, starting, straight running, 
weather changer, etc., about 
one third of the 550 gallons of 
gasoline annually used by most 
motorists is practically thrown 
away. 


OULDN’T you like to 

increase your mileage 23 
per cent? That is what these 
government engineers did in the 
case of one popular-priced car, 
by simply adjusting the car- 
buretor scientifically. And they 
have had similar success with 
many other makes. 

You can do likewise. Harold 
F. Blanchard, POPULAR SCIENCE 
MONTHLY’sS automobile expert, 
tells in the next issue how to 
make these simple attachments. 


Your Radio Problems 


ON’T miss Jack Binns’ ‘“Ten 

Commandments for the 
Users of Vacuum Tube Sets.” 
It gives expert advice and in- 
formation to every man inter- 
ested in radio. 


“‘Standard Radio Guide’’ 


HIS is the ideal book for 
the radio amateur. It 
tells simply and clearly all you 
want to know. It was written 
by the Radio Editor of PopuLaR 
SCIENCE MONTHLY and answers 
all the questions our readers 
have asked about radfo. 
Price 50 cents postpaid. 


POPULAR SCIENCE MONTHLY, 4, 

225 W. 39th St., ‘ 

New York, N. Y. 

Send me, postpaid, your I 
handbook, ‘‘The Standard | 
Radio Guide.’’ I _ inclose 1 
Fifty Cents (cash, check, or 
money order). 
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How Thrilling New Sport of Aerial Yachting May 
Develop from Recent Sailplane Contests 


Famous Airman Predicts Astounding New Era of Popular Flight 











In the following article, Augustus Post, 
leading American aeronautic expert, dis- 
cusses the amazing future of soaring flight, 
as revealed since the records made by Ger- 
man sailplane pilots in the Rhén valley, a 
few weeks ago. 

Glenn Curtiss has been one of the first on 
this side of the Atlantic to follow up the 
German exploits, and Mr. Post’s vision of 
the possibilities of the Curtiss sailplane is 


By Augustus Post 


Secretary, Aero Club of America 


AN has never really 
flown; he has only made 
machines that fly. 


From the time when the 
Greek myths told how Icarus flew 
so near the sun that the wax hold- 
ing his wings was melted, to the 
time that Leonardo da Vinci, the 
great Italian painter, drew plans 
for mechanical wings, even to the 
day of ‘“‘Langley’s Folly,” men 
have dreamed of human flight. But 
all they have lately accomplished 
is to make high powered machines 
able to lift themselves into the air 
and carry men up with them. 

But a new era has begun. Man 
has learned actually to fly without 
motor power. The vision of Otto 
Lilienthal, pioneer student of fly- 
ing, the drean of the Wright 
brothers when they began their 
experiments at Kitty Hawk, have 
become a reality. 

When, a few weeks ago, the 
young German sailplane pilot, H. 
P. Hentzen, soared in a motorless 
sailplane high over the German 
countryside at Gersfeld in the 
Rhon mountains, remaining aloft 








record of 48 hours, 26 minutes. 


pictured above. He believes the Navy may 
make use, for training purposes, of sail- 
planes launched from battleships, and rid- 
ing on air currents in their wake; that 
motorless planes may be towed by a war- 
ship, like kites, to serve as observation 
posts for the direction of gunfire; and 
that, finally, for sport, a sailplane may be 
carried or towed by a swift power boat 
until it gains speed enough to rise and soar 


* 



















Augustus Post in the car of the balloon, ‘“‘New York,” 
at 20,000 feet, during flight that established duration 


























(See note, page 27) 


Glenn H. Curtiss, inventor 
of the flying boat and father 
of commercial aviation in 
America, with his _ revolu- 
tionary sailplane. In recent 
successful tests, this remark- 
able 150-pound craft, towed 
by a power boat, rose and 
soared above the water, as 
shown at the right of the up- 
per picture. The hull is of 
duralumin, exceedingly light 
and strong, while the wings 
are silk covered 


for more than three hours and de- 
scending only ‘“‘on account of dark- 
ness,’ the astounded world real- 
ized that something brand new 
in aviation, practical and far- 
reaching in scope, had come to 
stay. Do you grasp the full signifi- 
cance of the exploit? Without 
an engine, with only piloting skill 
and knowledge of wind currents, 
this young bird-man—for the first 
time the name really fits—actu- 
ally hovered and soared over the 
landscape for as long as it takes a 
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FAMOUS GLIDER EXPERIMENTS, AT KITTY: HAW, 
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fast train to travel from Albany to New York 
City. And he landed more than 1100 feet 
above his starting point! 

Only a few years ago the feat of remaining 
aloft for a few moments, after gliding down- 
ward from the top of a high hill, was con- 
sidered remarkable. Soaring for a quarter of 
an hour, last year in Germany, was thought 
amazing; but this year the young technical 
students, Hentzen, Johann Martens, and others, 
climbing and hovering like birds for hours in- 
stead of minutes during the Rh6n contests, have 
simply staggered us. 


Air Yachting as Popular Sport 


I doubt whether the public fully realizes just 
what these epoch-making adventures of 1922 
mean to aviation. To my mind, they mean 
that the science of aviation begins all over 
again; and this time anybody will have as good 
a chance to own a flying machine and torun it 
himself as he now has to own and run an auto- 
mobile. I, for one—looking ahead to the day 
when, with light motors added to these revo- 
lutionary sailplanes, there will be perfected a 
flying craft costing little more than an auto- 
mobile—risk the guess that flying will become a 
popular health-giving sport. While not so com- 
mon as motoring perhaps, this thrilling sport 
will be much more common than yachting, for 
the yachtsman must live by sea or lake, while 
the flyer finds the air and winds everywhere. 

Gliders, as now developed, are small motor- 
less airplanes—either monoplanes, biplanes, or 
multiplanes—made of light wood, metal and 
cloth. The ingenious new seagoing sailplane 
recently perfected and successfully tested by 
Glenn H. Curtiss, pioneer of commercial avia- 





EXTREME CURVATURE OF Va 
WINGS GIVES GOOD 
LIFT AT SLOW SPEEDS 


_ 


Note revolving 
“footballs,” re- 
placing wheels or 
skids for landing 
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Note wind vane, 

projecting from 

plane to warn of 
wind changes 


PLANE SPIRALS UPWARD IN 

RISING COLUMN OF HOT. 

AIR ABOVE FACTORIES 
‘AND RAILROAD YARDS 














































Pl PILOT STEERS 

OBL{QUELY INTO 

HORIZONTAL WIND 
ROLDH OL 


At left—the ‘“‘sea- 
ALL STRUTS AND WIRES gull” sailplane 
ELIMINATED EXCEPT THESE with which 
Hentzen and Mar- 
tens established 
world’s records in 
recent soaring con- 
tests at Gersfeld, 
Germany. Hentzen 
rs rom the 
uselage which in- 


ee 
" EXAGGERATED TAIL 
er SURFACES GIVE GOOD 
CONTROL AT LOW SPEEDS 


mm VOLVING "FOOTBALLS lO closes his body 


a feature of wing construction adapted 
from nature’s models. 





tion in America, has a hull of duralumin, 
a metal more than twice as strong and as 
light as aluminum. In some types of sail- 
planes the pilot sits in the fuselage or body, 
as in the cockpit of an airplane; in others 
he sits in a seat beneath the wing. In each 
case he operates rudder, ailerons, and ele- 
vators as in an airplane, and in some 
machines even the wings may be adjusted 
by the pilot to gain a better balance for 
the machine. 

The record breaking “air yacht” Vampyr, 
used by the students Hentzen and Mar- 
tens at Gersfeld, resembles in the air a 
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“ huge, ungainly, angular seagull. In struc- 


tural detail the single deck plane is closely 
modeled after soaring and skimming birds. 
Extreme curvature of the wings gives re- 
markable lifting power at low speeds, while 
the ends of the wings consist of warpable 
surfaces, controlled from the pilot’s seat, by 
means of which the tapering wings are 
instantly adjusted to varying air currents. 

To decrease wind resistance, the pilot is 
inclosed in the streamlined fuselage, which 
terminates in a steering tail. Only his head 
is exposed. The center of the wings, just 
above the pilot, is often curved to an arch, 


The hop-off of the Vampyr forits record 
flight is typical of the manner in which a 
sailplane, as now constructed, takes the air. 
As the machine takes its place on the slope 
of the Wasserkuppe, highest hill in the 
Rhon range, each of three husky fellow stu- 
dents of the pilot holds the end of a rope 
that is thrown through a hook just beneath 
the machine’s nose. After some jockeying 
with the wind, the pilot, picking a favorable 
moment, signals for the start, and the three 
students run down the hill, facing the 
wind, hauling the sailplane behind them. 
With a slight lurch, the wings catch the air; 
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Back to Soaring Again 





"LANGLEY'S FOULy (i902) 
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HE ILL-FATED "AIRDROME" 
(FLOWN BY CURTISS, 1915) 








THE GLENN CURTISS “JUNE BUG” (1908) 


FIRST EXHIBITION FLIGHT IN AMERICA 


HUGO JUNKERS 
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S THE culmination 
of a quarter of a cen- 
tury of soaring experi- 
ments and powered flight, 
comes the popular priced 
air yacht (below), now 
manufactured in Ger- 
many. This sailplane is 





being marketed, with or 

without nine horsepower 

motor, at prices ranging 
from $100 to $650 








PLANE RISES BY FIGURE-8'S 
IN UP DRAFT OVER 








the ropes are jerked clear of their hook, and 
the plane soars away, on a level course, to 
the crest of the next hill where, catching a 
new current, it rises higher, then descends 
slightly until another current is encoun- 
tered. 

Assuming that some day—and that day 
may be soon—you will pilot your own sail- 
plane, how will you guide it? How will you 
travel and climb in sucha 
craft? What will make 


: PLOWGHED FIELD HoTOR usen#iter PLOT US THREE 
WNDRAFT OVER FLIGHT STARTS 
WOODLAND GAIN ALTAFODE WITH GLIDE 


‘PILOT 


h FROM HILLTOP 


“ How Augustus 
Post believes 

the sportsman’s 
light-motored sail< 
plane of the near fu- 
ture will soar away in 
long trips, the pilot taking 
advantage of the air currents 


’ 


sive manufacturing districts. Second, hori- 
zontal winds with strong gusts. 

Rising in a vertical wind is not, properly 
speaking, “soaring’’; it is really the same 
as ordinary gliding flight, except that the 
wind is blowing upward. True soaring 
flight—the aim of all the present experi- 
ments—uses the energy of a gusty wind, 
generally horizontal, to soar over prac- 


tically level ground. The long flights by 
Martens and Hentzen were combined 
soaring and gliding flights, thrilling ac- 
complishments of skill that lend the most 
intense interest to the new sport of “air 
yachting.” All the nautical terms such 
as “tacking,” “running free,” “‘before the 
wind,” may be applied, with modern im- 
provements, to this new three-dimensicn 
sport. Herr Klemperer, whose duration 
records of 1921 were described in a recent 
issue of POPULAR SCIENCE MONTHLY, says 
that piloting a soaring machine is quite 
different from flying an airplane with a 
motor, but that a good airplane pilot 
might have the advantage of air experi- 
ence over the novice. 

Certain it is that success in “air yacht- 
ing” requires complete mastery of the 
knowledge of air currents and meteorologi- 
cal conditions in order to make instant de- 
cisions in difficult situations and to take 
advantage of the variations of wind speed 
in the form of gusts representing energy 
available for soaring. The 
pilot must so maneuver 





it go? 

The motor power you 
wili use in “soaring” or 
“sailing’”’ flight will be de- 
rived from using the force 
of air gusts within the 
wind and the energy of ris- 
ing air currents to offset 
the action of gravity. You 
will find two kinds of wind 
suitable forsoaring. First, 
winds that blow upward, 
due to the slope of the 
ground—such as the slope 
of a hill, mountain, ridge, 
or range of mountains— 
also rising columns of air 
over heated areas on the 
ground—such as plowed 
fields, deserts and exten- 





Augustus Post Knows the Secrets of the Air 


gee article represents the first really authoritative magazine contri- 
bution in this country in reference to the amazing record of the 
German sailplane fliers, to come from an expert who, both as writer and 
aeronaut, stands among the nation’s leaders. 
explain and predict the astonishing possibilities of soaring motorless 
through the air because he knows the air, “inside and out.”’ 

Mr. Post, one of the founders of the Aero Club of America, has him- 
self built and operated gliders; he was associated with the Wright 
brothers in their early experiments; he organized the first interna- 
tional balloon race in St. Louis, in 1907; and he holds America’s record 
for distance of balloon travel in a single flight. 

As lecturer, writer and organizer, he has been a leader preéminent in 
the development of all forms of aeronautical activity in this country, 
and his extensive ballooning experience —in the course of which he was 
compelled to study air currents as few pilots of airplanes have to—has 
put him in position to explain, as he vividly does in this article, the 
secrets of the astonishing soaring experiments in Germany. 


Augustus Post can 


that there will be a con- 
stant wind speed behind 
his machine, thereby using 
the energy liberated from 
the gusts to perform the 
work necessary for flight. 
Because we cannot “see” 
air, such maneuvers are 
difficult, for we do not 
know the exact form, peri- 
odicity, duration, or rela- 
tive strength of the gusts. 

The best gusts for soar- 
ing are those with a long 
period of increasing speed, 
followed by one of constant 
maximum, then gradual 
decrease and finally a peri- 
od of minimum strength. 

(Continued on page 94) 
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noticed by the very public that has 
gained wealth and a wider choice of 
wholesome food through their efforts, a 
little band of globe-trotting plant hunters 
from the United States Department of 
Agriculture, has succeeded in the past 25 


TT roti achievements almost un- for the first time in the list 


How Plant Hunters Risk Lives to 
Find New Foods for Your Table 


By E. L. Jones, from an exclusive interview for POPULAR SCIENCE MONTHLY 
with Henry C. Wallace, Secretary of Agriculture 


of America’s valuable farm 
products. In December, 1921, 
the grain known as durum 
wheat, first brought to this 
country from Russia, had 
a value of about $30,000,- 


years in locating in 
foreign countries, and 








introducing into this 
country, more than 
51,000 lots of grains, 
fruits, forage crops, 
vegetables and plants 
regarded as worthy 
the attention of 
American plant 
breeders and experi- 
menters. 

Almost every year, 
one or more of these 
new crops appears 














Dr. Frank N. Meyer, a pioneer 
plant hunter, who for nine adven- 
turous years enriched American 
gardens with innumerable choice 
plants and flowers, and finally 
"sega while seeking new foods 
or us in a remote corner of Asia 





© Harris & Ewing 


An “Ellis Island’? for Immigrant Plants 


a of food delicacies have passed through 
this fumigated laboratory in the Department of 
Agriculture, Washington, and become citizens of American 
soil. It is here that seeds and roots, sent from all over 
the world by our plant hunters, are examined for insects 
or diseases that might prove dangerous if admitted. 

According to Doctor Fairchild, Uncle Sam’s pioneer 
plant explorer, if one per cent of the money spent in 
advertising chewing gums or breakfast cereals could be 
applied to advertising the varied vegetable immigrants 
thus introduced, the American dinner table would boast 
scores of new, cheaper, and more wholesome foods. Among 
the new crops that are still neglected by the general public 
simply from habit or lack of knowledge of their advan- 
tages, are the following: 

Guatemalan avocado, a fruit more nourishing than 
bread or rice; Guatemalan chayote, a vegetable resembling 
our squash; dasheen from the West Indies, a potato-like 
root crop that grows in sections of the South where 
potatoes will not thrive; Colombian giant blackberry, the 
world’s largest edible berry, growing to a length of 244 
inches; Andes berry, like the raspberry in growth, with 
fruit resembling our blackberry; Andean cherry, large and 
sweet; pejibaye, a Costa Rican plum, the size of an apricot 
and resembling the chestnut in character and flavor; tel- 
faeria, a gourd seed from German East Africa, about one 
inch in diameter and tasting like our butternut; soy bean 
from China and Japan, nutritious, rich in oil, with nutty 
flavor; Indian mango, a fruit with combination apricot 

and pineapple flavor 
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Above: Dr. David Fair- 
child, father of Uncle 
Sam/’s Service of For- 
eign Seed and Plant 
Intro’duction, of 
which he is now di- 
rector. Giant bamboo 
forests in California, 
for which Doctor 
Fairchild sent from 
China the first cut- 
tings 25 years ago, are 
living monuments to 
his work, while the 
mango, India’s ‘‘sa- 
cred fruit,’’ now being 
grown in our own 
South, is gradually 
winning popular favor 
as a result of Doctor 
Fairchild’s efforts 


000 on the farm. 
Egyptian cotton, 
to name a second dis- 
covery of the plant 
hunters, yearly’ en- 
riches Southwestern 
planters by more than 
$6,000,000. Still other 
products, such as Jap- 
anese rice and Sudan 
grass, add annually an- 
other $25,000,000 to 
the producing value of 
the soil. 

These Columbuses of 
the plant world know 
the remote places of 
the sphere as few real 
explorers can. They 
travel through tropic- 
al jungles where boa 
constrictors, tigers, 
lions and leopards lie in 
wait for human prey. 
They .travel on foot 





THE FARMERS 
ANNUAL 
167,000,000 CROP | 
FROM-A FEW FINDS 
MADE BY UNCLE SAMS 
ADVENTUROUS 
PLANT HUNTERS 


ETT aeRO TT 





MM eee ceettl 


CD A-R ETN GO mre) | 


$6,000,00C 
YEARLY CROP 


pees UT STU 


JAPANESE DURUM WHEAT 


UT ITAA ETT 
——— eee _ =F 


COT reteset 1 Sos Savond MUDD Bllaac sees, see eed TNE liv ss EUs =. STL 


SUDAN GRASS 
SORGHUMS, ETC 


Mle} Melele Helle iil f 


YEARLY CROP 


ST 


\ 


WA 
We 
\ 


é 

Ni 7 

JAPANESE 
CANE 


Weir 


A 


ss, 


TT TT ee 


TU eS 


: <r 

















Novem 





Veg 
From 
Andes 
“vege 
was i 
count 


penoe 
flouri: 
The 

veget 
subst 
apple 


throt 
wher 
the j 
agai 
only 
suffe 
mer 
duce 
may 
and 


plat 
mer 
trat 


ica, 
ing 
nat 
duc 
soil 
fac 
ass 
tio 


cor 
va 
the 
ca’ 

{ 


lai 

















November, 1922 


Vegetable Ice Cream 


From the South American 
Andes, the cherimoya, or 
“vegetable ice cream,” 
was introduced into this 
country by Wilson Po- 
penoe (center) and now 
flourishes in California. 
The inner part of the 
vegetable, a creamy white 
substance, blends pine- 
apple and banana flavors 


be ‘ +. 
















Fruit from Guatemala 


Introduced by Wilson 
Popenoe, the Guatemalan 
avocado, or alligator pear, 
of which fine specimens 
now being grown in Cali- 
fornia and Florida are de- 
clared to be remarkable 
delicacies and far superior 
to the alligator pears that 
prematurely reached the 
market a few years ago 








through swampy terrain, 
where the chances of escaping 
the jungle fevers are 99 to one 
against the white man. Their 
only goal, through all the 
suffering and privation, is a 
mere plant which, if intro- 
duced into the agricultural life of America, 
may add, it is hoped, to the farm wealth 
and food resources of the country. 

Despite myriad dangers, the intrepid 
plant hunters of the United States Depart- 
ment of Agriculture are constantly pene- 
trating the wildernesses of Africa, China, 
Manchuria, the Philippines, South Amer- 
ica, Egypt, and elsewhere, veritably comb- 
ing these distant regions for samples of 
native plant treasures that may be intro- 
duced to America and tested out on our 
soil. If the new products are found satis- 
factory, they are added as permanent 
assets to our crop schedules in those sec- 
tions of the country where they prosper. 
The range of climatic, soil, and topographical 
conditions in the United States is so wide and 
varied that practically every crop or plant 
that can be grown anywhere else in the world 
can be raised successfully in some part of the 
United States. Some of our agricultural 
lands that previously were relatively cheap 


Five Thousand Miles on Muleback 


Wilson Popenoe, one of the most persistent of Uncle Sam’s plant 
hunters, who for the past 10 years has been traveling through trop- 
ical America in search of new fruit varieties. 
ridden at least 5000 miles on muleback, as shown above, usually 


with only an Indian companion 


and unimportant, have been made valuable 
as a consequence of the introduction of cer- 
tain foreign crops that were found to be 
ideally adapted to the particular soil and 
climate of the region. 

Farmers in the north plains states (North 
and South Dakota, western Minnesota and 
Montana) depend largely on the high- 
yielding durum wheat that was first in- 
troduced from Russia (it constitutes 15 per 
cent of the spring wheat crop). The area 
devoted to this crop averages 314 million 




















In his quest he has 


acres. In 1921 it was almost 
five million. In the past five 
years, the quantity raised an- 
nually has ranged from 26,- 
000,000 to 50,000,000 bushels. 
The average annual produc- 
tion, at one dollar a bushel, 
would amount to $40,000,000. 

California is now able to market in excess 
of 13,000,000 boxes of navel oranges annu- 
ally, as a result of the introduction of this 
fruit from Brazil. Our average Japanese 
rice crop of over 47,000,000 bushels, in the 
past three years, is valued at an average of 
$16,000,000 a year. The comparatively 
small sum that the government spent in 
studying, introducing and establishing this 
industry was well invested. 

Corn would never grow satisfactorily in 
the southwestern and plains states. The 
importation of Sudan grass, and of grain 
sorghums, including kafir, milo and feterita 
—drought resisting grain crops—found and 
introduced by Uncle Sam’s plant hunters— 
now enables farmers in these semi-arid 
regions to grow about $105,000,000 worth 
of these crops annually. Egyptian cotton, 
introduced by the same agencies, yields an- 
nually approximately 17,500,000 pounds of 
(Continued on page 98) 














9000-mile expedition into Africa 


This baby elephant was captured by 
Plant Hunter H. L. Shantz, during his 


The upper picture shows Dr. H. L. 
Shantz examiningfa wild cotton plant 
in Anglo-Egyptian Sudan, Africa 





How Doctor Shantz and his expedition 
traveled through Central Congo. Note 


the dugout canoes carried by rail 
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Here Are the Most Wonderful Gorilla “Portraits”? Ever Taken! 














Profile of an old male gorilla, 
showing the _ distinguishing 
high crest at back of head, the 
heavy, bulging brow, ridicu- 
lously small ears and the tre- 
mendously powerful jaw 


‘THE amazing gorilla photo- 
graphs reproduced here are 
not only the most remarkable 
pictures of their kind ever pub- 
lished, but are a valuable addition 
to scientific knowledge of the 
fierce ‘“‘manlike’’ ape—the rarest 
and largest of all the ape tribe. 
They were obtained by T. W. 
Barnes, Fellow of the British 
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Ferocious? Yes— but this 
shaggy head, twice the size of 
a man’s, incloses a brain that 
for intellectual capacity is 
nearest approach to human 


In the photograph at the right, 
note the wide, wrinkled nostrils, 
and especially the heavy bulging 
brow ridges that also are 
marked characteristics of the 
so-called prehistoric ‘‘ape man” 
skull recently unearthed in 
Rhodesia, South Africa, and be- 
lieved by some scientists to be 
that of the long sought “‘missing 











link.” The Rhodesian skull 





Royal Geographic Society, during 
a recent expedition into the wild 
gorilla country west of Lake Kivu 
in the Belgian Congo, Central 
Africa. 

Because little has been known 
of the actual life and habits of the gorilla, 
although of all anthropoid apes he and 
the chimpanzee represent the nearest ap- 
proach to man in bodily form and intelli- 
gence, these photographs are of excep- 
tional interest. 

The center picture, showing an African 
native, five feet 10 inches tall, standing 
beside one of the manlike monsters of the 
Lake Kivu country, gives an idea of the 








Compared with this giant gorilla from Lake 
Kivu, Belgian Congo, the African native, standing 
five feet ten inches tall, looks puny. Note the 
animal’s long, powerful arms, short legs and bare 


breast. He weighs more than 450 pounds 


gorilla’s enormous bulk and power. Standing 
nearly seven feet high, and with a chest girth 
of 61 inches, he weighs more than 450 pounds. 

The photograph at the left —a profile of an 
old male gorilla—reveals a strange distin- 
guishing mark of the species—the high crest 
at the back of the head, forming a great plate 
of bone for the attachment of muscles of the 
jaws, which are so powerful, it is said, that 
they can flatten a gun barrel. 


was fully described in the March 
issue of PoPULAR SCIENCE 
Montnty The gorilla’s mental 
capacity has only recently been 
revealed. Dr. William T. Horn- 
aday, director of the New York 
Zoological Park and an authority on wild 
animal life, in a report of recent observa- 
tions on a captive young male gorilla 
when subjected to human environment, 
points out that these huge, savage-iooking, 
manlike creatures may be capable not 
only of learning and adopting some of the 
civilized habits of human beings, but also 
of meeting puzzling situations with evi- 
dence of original thought. 














Tunneled Stern Gives Super Speed to Twin Screw Racing Boat 


Y AN ingenious arrangement of surface 
propellers inclosed within an air 
tunnel, George F. Couch, of New York 
City, has perfected what experts say is the 
first successful twin-screw racing boat in 
history—the Rainbow II, a marvel of speed 
that marks a valuable contribution to the 
science of speed boat design. 

Heretofore the chief drawbacks to twin- 
screw displacement have been the added 
resistance of an extra submerged propeller 
shaft, and the difficulty of making sharp 
turns. 

These difficulties: Mr. Crouch 
has overcome by the use of sur- 
face propellers—only the lower 
parts of which are immersed. 
The prope'lers are placed in an open well 
located at a distance from the stern equal 
to one third the length of the boat. This 
position insures that steering will not be 
hampered in turning sharp corners. 

To supply the propeller tunnel with 
circulation of air, an opening in the deck 
























HATCH TO AIR TUNNEL 











leads to the propeller well. When the 
Rainbow II is in full speed, the air rushes 
down this well, through the propeller, and 
out under the stern. 

Although the over-all length of the boat 
is 324 feet, the “‘wetted surface,’”’ which is 
that part of the hull in contact with the 


A speed marvel—the Rainbow II. Diagram 


shows position of surface propellers in air 






tunnel leading to the deck 


water at full speed, is only 12 feet By 
means of two longitudinal breaks or stops 
running parallel to the keel, the beam of the 
boat is only 51% feet at top speed. 

With the two engines developing 550 
horsepower, the Rainbow II has attained 
a speed of 54 miles an hour in practice runs. 
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How America’s Longest Tunnel Will Pierce Rockies 


Colorado’s Six-Mile Bore through 
Continental Divide to Throw 
Vast Wealth Open to Nation 






















Transcontinental 
tourists in auto- 
mobiles and motor 
trucks will be 
hauled through 
the tunnel on flat 
Am cars attached to 

L fe the regular trains. 
On EER TUNNEE o The picture above 
Ja ‘oc PP : rei shows the portals 
r A Py ee = of the main, or 
traffic, tunnel and 
the secondary 
water tunnel, ap- 
proximately as 
they will appear 
when completed 


SHAFT 
VENTILATING 
DUCTS 


MAIN TUNNEL > TO DENVER 





~<— TO SALT LAKE 











How America’s longest tunnel—the proposed higher than the western, gravity pressure for this 


six-mile bore through James Peak, Colo.—will 
pierce the Continental Divide. This diagram shows 
the main tunnel and one end of the small “‘pioneer”’ 
tunnel, to be used first in construction of the main 
bore, and then to carry to Denver a fresh water 
supply from the western slopes of the Divide. Since 
the eastern or Denver end of the tunnel is 90 feet 


water must be obtained by means of an intake shaft 
on the western slope, with the intake at a point 
higher than the peak of the tunnel. Compressed air 
lines will also be carried through the pioneer tunnel, 
to ventilate the main tunnel through ducts connect- 
ing both bores at intervals. Electric service lines 
will pass through the same tunnel 


more than 65,000,- 
000,000 tons—enough 
to keep the whole 
United States sup- 
plied for 100 years— 





mit of James Peak—a 13,283-foot 

Rocky Mountain barrier in north- 
ern Colorado—work will soon start on the 
longest and, from an engineering stand- 
point, the most remarkable tunnel in the 
Western Hemisphere—a_ six-mile bore 
through the granite backbone of the Con- 
tinental Divide, at a point 50 miles west of 
Denver, Colo., on the line of the Denver & 
Salt Lake Railroad. 

Comparable in magnitude only 
with the famous 12-mile Simplon 
tunnel through the Alps, the great 
mountain-piercing tube, when com- 
pleted, promises not only an im- 
portant time-saving advance in 
transcontinental transportation, 
but the opening to the world of vast 
treasures of ore, coal, and timber. 


| ALF a mile below the snowy sum- 


Denver’s “Place in the Sun” 


Considered merely as a local en- 
terprise, the James Peak tunnel 
will mark the final chapter in 
Denver’s 60-year struggle for recog- 

- nition as a transcontinental railroad 
center. It is expected to result 
quickly in a 30 per cent increase in 
the city’s population as well as an 
enormous increase in its prosperity. 
But from a national standpoint 
completion of the tunnel—probably 
within the next 31% years—will 
bring tremendous public advan- 
tages, of which the following, from 
the estimates of engineers and geol- 
ogists, are the most outstanding: 

Eight hours of railroad running 


time, represented in a distance of 154 miles, 
between Denver and the Pacific coast, will 
be saved. 

The present shortest traveling distance 
across the continent will be shortened 73 
miles, and four hours will be saved in 
transcontinental trips. 

Maximum grades will be reduced from 
eight to two per cent. 

Rich coalfields, estimated to contain 











will be made available 
to world markets. 
There will also be opened more than 2500 
square miles of oil shale with an oil pro- 
ducing capacity of 50,000,000,000 barrels, 
and, as a by-product, 300,000,000 tons of 
sulphate of ammonia—enough to fertilize 
every farm in the Mississippi Valley. 
More than 10,000,000,000 feet of tim- 
ber will be made available for use. 
Other natural resources that, according 
to these estimates, will become available, 
include copper ores, gold, radium 
ore, gypsum, graphite, lead, manga- 
nese, mercury, marble, salt, silver, 
slate, sulphur, tungsten and zinc. 


Tunnel May Pay for Itself 


Indeed, the cost of boring may 
have been met by unearthed trea- 
sures long before the first train 
passes the tunnel’s portal. 

The passage of that first train 
will be the’ climax of a dramatic 
battle to conquer a grim continental 
barrier, begun 54 years ago when 
David H. Moffat, ‘‘the grand old 
man of Denver,” then 60 years old, 
threw his entire fortune and ability 
into the construction of the Denver 
& Rio Grande Railroad. 

Faced by the unconquerable 
barrier of the Rockies, which are at 
their highest opposite Denver—the 











Instead of boring the Moffat tunnel only from each 
end, as is usually done, the engineers plan to con- 
struct first a small parallel “pioneer” tunnel, and, 
cutting through at various points from this to the 
line of the main tunnel, to dig the latter in both 
directions from these points, so that perhaps half a 
dozen sections of the six-mile underground tube 
may be under construction at once 


foothills being only 14 miles away— 
the city had seemed for many 
years to be hopelessly cut off 
from any direct route farther 
west, and was shunned by transcon- 
tinental railroads that selected 
other routes over the Rocky Moun- 
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HIS bird’s-eye view shows how 

David Moffat’s “dream tun- i 
nel’ through the Continental Divide (~ 
will shorten the traveling distance F_. 
from Denver, on the east of the 
Divide, to Dotsero, on the west, to 
188 miles (including a 30-mile cut- 
off, from Orestod to Dotsero). As 
compared with the 342-mile route 
traversed by the Denver & Rio § 
Grande Railway, this cut-off repre- 
sents a saving of 154 miles. Moffat’s 
original route over the Divide, loop- 
ing back and forth on successive 
shelves, is indicated by the white 
line on the slopes of James Peak 
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how roundabout 
was the route. 
Irritated by this 
waste in time and 
trackage, Moffat 
seized a ruler, one 
day in 19038, and 








David H. Moffat (at right), who 
gave his fortune and life: to 
building the railroad which, for 
lack of the tunnel he dreamed of 
but could net finance, had to 
climb, as shown above, almost 
impossible grades over snow- 
choked passes 


tains. It wasin 1868, that energetic citizens 
pledged their money to build the Denver & 
Rio Grande. This railroad gave Denver its 
first transcontinental connection, but the 
circuitous route which it followed proved to 
be aserious drawback. Dipping southward 
from Denver, the railroad that was sup- 
posed to connect the Colorado capital with 
the Pacific Coast meandered 160 miles 
without advancing an inch toward its 
ocean terminus, while it sought an opening 
in the Rockies through the Grand Canyon 
of the Arkansas and the Royal Gorge. The 
Santa Fé road also had its eyes on this route 
and the race to the gorge became a stirring 
contest of engineering skill. The Rio 
Grande won, and for years was the only 
railway line to the West from Denver. 
The above bird’s-eye view of the Conti- 
nental Divide country in Colorado reveals 


placing it across 
a map of Colorado, 
east and west, ex- 
claimed: 

“I am going to 
build a_ railroad 
along the line of 
that ruler, west 
from Denver to 
Salt Lake!” 

Work started 
immediately on 
the ‘‘Moffat Line”’ 
out of Denver to 














Salt” Lake City, 
straight as the 
crow flies, over the Great Divide. Obsta- 
cles were met and conquered, but Moffat’s 
millions dwindled. Determined to raise the 
money for the completion of his railroad, 
Moffat went to New York where, burdened 
with financial worries, he died in 1911. 

He lived long enough to see the road 
completed as far as Steamboat Springs, 
about 100 miles northwest of Denver. 
Only one thing had made him deviate from 
his original straight line project. That one 
obstacle was James Peak. 

The original Moffat road reached the 
slope of the peak at an elevation of 9190 
feet. From there on, in a distance of 24 
miles, the track rose to an elevation of 
11,700 feet! Trains made their way slowly 
over this tremendous grade, and then only 
by looping back and forth on successive 
shelves. Twitted about this defect in the 


¢ 


completion of his road, Moffat answered in 
his characteristic manner: “I intend to go 
through that mountain!” 

After his death, work on the Moffat tun- 
nel was considered frequently, but no real 
progress was made until early this year, 
when the Colorado legislature set aside 
$7,000,000 for completion of the project. 


Route Shortened by 154 Miles 


When the six-mile tunnel is completed, 
the line from Denver to ‘Orestod, on the 
western slope of the Divide, will cover a 
distance of 158 miles. With a 30-mile cut- 
off from Orestod to Dotsero, the total 
distance by rail from Denver to Dotsero 
will be 188 miles, as compared with 342 
miles over the circuitous Denver & Rio 
Grande. 

The plan of construction calls for two 
bores—a small preliminary or “pioneer” 
bore, eight by 10 feet, to be driven first, and 
the main tunnel, to be 16 feet wide with a 
clearance of 24 feet. Rock from the main 
tunnel will be removed through galleys 
connecting with the pioneer bore. 

Work will be started at both portals of 
each tunnel simultaneously. When the 
main tunnel is completed, electric locomo- 
tives, supplied with power from specially 
built generating stations, will haul not only 
trains, but motoring parties in their auto- 


mobiles and motor trucks, on flat cars, . 


through the great tube. 

Eventually the small pioneer tunnel, de- 
signed primarily to aid in constructing the 
main tunnel, will be used for power trans- 
mission lines, telephone, telegraph, and 
light wires; while carrying also compressed 
air lines to ventilate the traffic tube 
through transverse ducts connecting the 
two tunnels, 
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plow through heavy seas. 


© Popular Science Publishing Co., tnc. 


How the proposed McDougall rectangular ocean liner would 
With passenger cabins supported 





on turrets high above the decks, the unusual vessel would be 
stabilized, the designer claims, by waves sweeping the deck 




















Sees Speed and Comfort in Flat Bottomed Liners 


Veteran Designer of “Rectangular” 


Lake 


Freighters Predicts 


Economy for Similar Self-Stabilizing Ocean Vessels 


HIRTY years of success. in riding 
heavy seas on inland lakes and 
along coastwise cargo routes have so 

demonstrated the seaworthiness of the flat- 


bottomed, straight 
sided ships designed 
by Captain Alexander 
McDougall, of Du- 
luth, Minn., that the 
veteran mariner now 
proposes the use of 
his long famous “‘rec- 
tangular” vessels in 
transoceanic service 
to replace the grace- 
fully curved ocean 
liners with their 
higher construction 
cost and smaller cargo 
capacity. 


Because the outlines of the bottom and 
deck are practically identical in design, the 
construction of the ship is greatly simpli- 
fied. After the shape has been marked out, 
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The “whaleback” Christopher as ig Seen on tae > Miichdeest was built by 
Captain McDougall with the flat deck an 


The feature that has spelled success for 
the McDougall rectangular ships in years of 
service is the flat deck placed low on the 
ship’s frame with the deliberate 


purpose of permitting the crests of 
waves to wash aboard. 
McDougall-ship noses into a com- 
ber, it picks up water and holds it 
for an appreciable time. 
vents the ship from rising at once 
and so reduces the pitching. 


Below, photograph of one of 
‘McDougall’s rectangular freight- 
ers, on the Great Lakes, shipping 
-  asea. Note the flat deck 
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turrets he now proposes for ocean liner 


the hull frames are laid in place from stem 
to stern and the upright frames riveted to 
them. Because of the flush deck, all side 





frames are of equal length. After they are 
riveted in place, deck frames corresponding 
exactly with the hull frames are attached to 
the uprights and the vessel is ready for the 


plates. 

Rectangular ships 
cost less to build and 
to maintain because 
their straight sides 
allow the builder to 
use standard steel 
bearrs. The absence 
of curved _bilges 
makes forming ma- 
chinery unnecessary. 
Compared with an 
ordinary ship of equal 
size, the rectangular 
ship will have a great- 
er cargo capacity, and 


will draw less water when fully loaded. 
When the idea is applied to passenger 
ships, the same flat-decked hull is used. 


The cabins are supported on tur- 





When a 


This pre- 
































rets resting on the flat deck. 
Waves taken aboard sweep along 
the flat deck and under the state- 
rooms, but not over them. 

Forty-five of the rectangular 
ships have already been built, most 
of them plying the Great Lakes. 


A Great Lakes rectangular, flat- 

bottomed ship (below), adapted 

for use on canals, provides un- 
usual deck cargo space 








Simplicity of design 
is evident in the 
above photograph 
showing a McDou- 
gall flat bottomed 
ship under con- 
struction 
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“Battlebag” Is New Sport for Small Yards 
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The new game of battlebag can be played in a small space either 
indoors or out by any number of players 


“DH ATTLEBAG” is a new game devised 
for either indoor or outdoor sport. 
The apparatus consists of a horizontal wire 
stretched between posts, from which a 
punching bag is suspended by a loop. 
Knots are placed four feet away from each 
post to serve as goals. _ 
In playing the game, the bag is sus- 


pended from the exact center of the wire 
with two players directly under it and the 
teams lined up at each end. At a given 
signal the two players strike it sharply and 
the other. players advance to the scene. 
It is then a struggle to see which team first 
succeeds in sliding the ball by blows across 
the opposite knot. 








This coir hawser is said to be the 
largest ever made 


Largest Tow-Rope Is Spun 
from Cocoanut Fibers 


COIR hawser 24 inches in circumfer- 

ence, produced recently as a towline 
for a powerful seagoing tug, is believed to 
be the largest rope ever spun. It is by no 
means the strongest ever made, however, 
since coir—spun fibers of the cocoanut— 
is only about one quarter as strong, pound 
for pound, as rope of manila fibers, which 
are obtained from the leaves of the wild 
banana tree. 

Coir is used to advantage because of its 
astonishingly light weight. It will float on 
the surface of the water, and therefore is 
much easier to handle in passing lines from 
one boat to another. 

Many hawsers of this weight are needed 
to withstand the drag of even a medium 
size liner. 





Music Case Becomes a Stand 


when It Is Unfolded 


A MUSIC case that may be adjusted for 
use as a music stand has been in- 
vented by Edward L. O’Donnell, of St. 
Louis, Mo. 

When closed, the device resembles a 
suitcase; but when opened for use, four 
metal legs drop down and support the 






When _unfolded, 
the case becomes a 
table, supporting a 
music rack 


case, one side of which, opening outward, 
reveals two compartments for the sheets 
of music. 

Within the top compartment are lazy 
tongs that are extended to provide a 
support for the music rack. When the 
music support is depressed, it forms a side 
wall of the case, which, when folded, is 
neat enough to be carried anywhere. 


%. - 
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Boys Rob Tires of Air to 
Inflate Footballs 


OYS in New York have discovered that 

the easiest way to blow up a football 

is to “‘borrow”’ a little air from an auto tire 

—usually the spare at the rear of some un- 
occupied car. 

. By slipping the rubber tube of the blad- 
der over the top of the valve, the football 
is inflated instantly, and without undue 
expenditure of effort. 

However, the boys sometimes discover 
too late that the tire pressure is more than 
the ball can withstand and an explosion is 
the reward for their ingenuity. 





Ceilings Reached with 


Telescoping Elevator 














The workman climbs to the platform 
by the cleats on the uprights 


OR interiors where laborers must 

work at varying heights above the 
floor a new telescoping elevator has been 
perfected. It is manipulated by a hand 
crank at the base. The workman can 
also use the ladders at the side. For 
stability, two outriggers with friction 
cups are swung from the base. 
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New Detachable Reel Holds 
Hose without Kinking 

















fg part of the hose or all of it may be 
unwound from a recently invented 
detachable hose-reel without becoming 
looped and kinked and again wound on the 
reel when no longer needed. The reel is 
attached to the faucet, around which it 
revolves freely. : 

The hose is fitted by a screw joint into a 
hollow spoke of the reel. This spoke com- 
municates with the axle, which is also 
hollow and fits into a special faucet that 
is permanently placed at the end of the 
service pipe. 

Hose and reel never become separated 
and after the hose is wound on the reel, 
the latter, together with the hose wound 
on it, may be put out of the way. 





Perforated Cards Despatch 
City Fire Fighters 












The perforated card and automatic 
despatching machine at ‘“‘Central’’ 


HIRTY-THREE seconds after an 
alarm is turned in, the fire fighting ap- 
paratus of New York City is on its way to 
the fire. In that short time with the aid of 
perforated cards the alarm is verified, re- 
corded at the central office, and relayed to 
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HE strident notes 

of the siren have 
been musically tamed 
by aunique invention of 
Dr. A. R. Naber, of 
Holland, named by 
him “the magic flute.” 
In the ordinary si- 
ren the pitch of the 
musical notes is deter- 
mined by the frequency 
of the impulses of com- 
pressed air passing 
through the openings in 
a rotating 
disk. But 
in the im 
proved in 
strumentthe 
speed of this 
disk is ar- 
ranged to be 
varied at 
will by an 
ingenious 
driving spin- 
dle, produc- 
ing in the 
hands of an 
| experienced 
artist all the 




















tones and MA 
semitones of AIR TUBE 
the flute. SIREN 

The magic 


Siren Played by Sliding Drive Belt 



















| a SPINDLE } 


MOTOR 


AIR TUBE 





A full range of tones is obtained by 

sliding the string belt up and: down 

the tapering shaft. The instrument 
is being tuned 


flute outfit consists of a small electric 
motor that drives the spindle of the 
siren disk by a flexible cord. While 
operating the magic flute, the cord con- 
necting the spindle and motor is held 
between the fingers and altered in posi- 
tion as the score demands. 








the engine house nearest the fire. The per- 
forated card is the basis of the new system. 

When the handle of the alarm box is 
turned, the box number is recorded visibly 
and audibly on a target in the central sta- 
tion. From an index box, the operator 


. takes out a perforated metal card corre- 


sponding to the number of the box, places it 
under the despatching frame, which con- 
sists of a complicated arrangement of metal 
plungers and control switches, and throws 
down an electrically ‘connected lid. As the 
plungers pass through the holes in the card, 


they signal all stations in that zone to be 


prepared for the second alarm. 





Photographer Snaps Car 
in Mid-Crash 


AST work with a camera enabled a 
photographer to snap the remark- 
able action picture shown below before 
the capsized car had ceased rolling. The 
camera had previously been focused on 
the turn in the road and the photog- 
rapher, with unusual presence of mind, 
followed the skidding car with his lens 
and snapped the picture. 


i 





The pilot was still rolling when the 
photographer tripped the shutter 











Every Step Adds a Mile 
to the View 
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A fir tree forms the support fcr this 
100-foot fire tower 


AX ADDED mile of sight for every step 
is claimed for “the Sisters’ Lookout,” 
a forest fire station in the Deschutes Na- 
tional Forest, Ore. A frame of rough 
timber nailed to a fir tree forms a 10&-foot 
ladder to the observation platform. 
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NEW type-- 
writing ma- 
chine, invented 
by Walter A. 
ButlerandA. V. 
Cooper,of Troy, 
N. Y., is said to 
increase  stu- 
dents’ speed. 
The arrange- 
ment of the 
keyboard is 














7 ae 
standard, but the keys are blank. Back 
of the keys are four tiers of letters. 
Above each symbol is a white disk con- 








Speed Increased with Dummy Typewriter 




















By noting the relative positions of the 
lettered white disks, typewriting stu- 
dents visualize the words as a whole 


nected with the dummy keyboard. As 
a key is depressed, the disk appears. 
Thus, in making the word “‘the,”’ the 
student receives the impression of three 
disks composing an acute triangle with 
the base uppermost. The student’s brain 
retains the “‘shape” of the word. 











Powerful Electromagnets 
Now Assay Iron Ore 

















OWERFUL electromagnets are now 

used to analyze iron ore when it is de- 
sired to find out the percentage of magnetic 
iron in concentrate. This is usually the 
case with the magnetic iron ore deposits in 
Minnesota. The novel electrical apparatus 
now employed was originally designed and 
built at the University of Minnesota. 

In operation, 10 grams of pulverized 
sample ore are placed in a glass tube, 
through which water flows under slight 
pressure. The tube is placed between the 
poles of an electromagnet. The current is 
turned on, and a powerful magnetic field is 
thrown across the center of the tube from 
the pointed extremities of the magnet. At 
the same time the glass tube is rocked 
slowly by a small electric motor. 

The tube pivots on the pole pieces, with 
the result that all the magnetic ore is held 
in the center of the tube by the magnet, 
while the balance collects in the ends. 
When the washing and concentrating 
process is complete, it is easy to weigh and 
compute the percentage of magnets iron 
ore in the sample. 























Flashlight [lluminates 
Shadowed Work 


HAND tools that supply their own 
illumination to facilitate the work 
being done have been brought out by a 
Mid-Western firm. 

The complete toolkit is made up of the 
handle containing the battery and light 
source, three wrenches, and one screw- 
driver. The tools are of drop forged steel. 
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Air-Hammer Breaks Ton of. 
Pig Iron a Minute 


PNEUMATIC hammer is used for 

breaking up pig iron in an Alabama 
blast furnace. When molten iron from 
blast furnaces is allowed to cool in the pig 
or cast condition, the various pigs have to 
be broken up into single sections. 

The equipment consists of an air ham- 
mer with a piston and striker of un- 
usua: size, and with valves and ports so 
arranged that a blow may be struck of 
sufficient force to break a pig into halves 
and sever it from the sow at the one stroke. 














An air hammer working at 15 strokes 
a minute breaks up a ton of pig iron 
in the same time 


It is used also for breaking up the sows. 
The cylinder is eight inches in diameter 
and the stroke 14 inches. 

The hammer is suspended flexibly from 
an electric traveling crane. The bed of pigs 
is placed on a heavy cast-iron frame, which 
in turn is mounted on a platform above 
open-top railroad cars. When the pigs are 
broken, they fall through the openings in 
the frame directly into the cars. The ham- 
mer is operated by a hand-lever valve at a 
speed of about 15 strokes a minute. 








Auto Carries Record Load for Yeggmen 





INDING con- 
ditions in an 
office building of 
Los Angeles, 
Calif., unfavora- 
ble to safecrack- 
ing,some robbers 
walked the 
streets until they 
found an auto- 
mobile. Then 
driving it to the 
office building 
they parked it in 
front and pro- 
ceeded to run the 
safe of an insur- 
ance company 
from the eleventh floor to the elevator 
and then down to the ground. The 1100- 
pound safe was hoisted into the tonneau 
of the light passenger car and carted 
several miles before the rear springs 
finally gave way. Out in the open coun- 











Although sldected to get strain, this automobile 
carried the robbers and a half-ton safe many miles 


try the robbers looted the safe of its 
treasure, and made a baffling getaway. 

It is surprising that springs designed 
to withstand only afew hundred pounds 
should have held up for miles under 
such a weight. 
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Pile Driver Hustles Pipe 
into the Ground 


N LOUIS- 
VILLE, Ky., 
= the electric power 
a j | and light com- 
———— pany uses a port- 
able pile driver 
for driving short 
lengths of pipe. 
It is said the de- 
vice cuts. the 
working time 
from two hours 
to 10 or 15 min- 
utes. 

Before this pile 
driver was per- 
fected, ground 
pipes were driven 
by a sledge in the 
hands of a man, 
supported by 
climbers on the 
pole. 

The portable 
driver consists of 
an old piece of 
line shaft, about 
three inches in 
diameter and 18 
inches in length, 
attached to a 
guide rod eight 
inches long, 
which enters a 
one-inch pipe 

















The dropping 
weight drives in without rubbing. 

the pipe At the other end 
an eyebolt takes a rope that runs through 
a sheave. When the weight is released, 
the impact drives the pipe from six to 12 
inches into the ground. 





Extracted Nails Are Almost 
‘‘As Good as New’’ 











B* EQUIPPING a hammer with an 
adjustable fulcrum that may be ex- 
tended to any length within the limits 
ordinarily required in carpentry, J. A. 
Bartosz, of Salem, Ore., has invented a 
device that permits a workman to withdraw 
nails of any size without bending them. 

The extension fulcrum consists of a rod 
with its lower end enlarged to provide a 
support. The position of the fulcrum can 
be readily changed. 

















By adjusting the fulcrum on the 
hammer, nails are removed without 
nding 








mmm ee 





“Thee Nests Betray Loafer Hens 





RAP nests that work 
without springs 
have been perfected by 
three brothers of Sunny- 
vale, Calif., to separate 
laying hens from the 
loafers. 

The nest consists of a 
box with an upper and a 
lower 
compart- 
ment and 
fourdoors. 
The hen 
desiring 
to lay en- 
ters from 
the back- 
Vu 2h 6G 
through 
one door 
into the 
upper 
compart- 
ment. As 























NON-LAYING 
EXIT 








Each egg, as it is 
laid, operates a 
trap that auto- 
matically sepa- 
rates the laying 
hen from the loafer 











The trap 
nest is set 
each morn- 
ing. At 
night, hens 
that have 
laideggs are 
in one yard, 
while non- 
layers are 
in another 


YARD 


LAYING EXIT DOOR 


PARTITION ~ 





BARN 

















she squats on the nest, the door behind 
her is closed. If she lays an egg, the 
egg rolls down an incline into the 
lower compartment, where it operates 
a catch that opens a door in the front 
of the upper compartment. Through 
this door she steps down into a special 
yard. If she does not lay, she must 
leave through aside door. So the laying 
hens are in the special yard, while the 
non-layers remain in the back yard. 
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Inkstand Is Replica of 
Historic Gates 


N INKSTAND that is a miniature 
replica of the historic city gates of St. 
Augustine, Fla., is one of the latest 
gifts presented to President Harding. The 
original gates were built by the military 
governors during the Spanish occupation 
in the eighteenth century, and St. Augustine 
is proud of them, since they afford 
one more proof that she is the old- 
est city in the United States. 

The inkstand is of silver, fin- 
ished to imitate the age darkened 
adobe, or clay, of the gates them- 
selves. This effect was obtained 
by a multitude of fine lines and 
a dark oxidized finish. 





For the purpose of locating un- 
known lakes that may be the 
source of valuable water power, 
the Forest Service will soon take 
aerial photographs of all the 
national forest areas of Alaska. 


Artery Trouble Detected at 
Base of Fingernails 


ARDENING of the arteries can now 

be detected in its early stages by 
examining thé skin at the base of the 
fingernail under a high-power microscope. 
Doctor Lombard, of the Mayo Clinic, 
Rochester, Minn., a prominent physiolo- 
gist, recently discovered that when a drop 
of cedarwood oil is placed upon the skin 
and a small but intense electric light held 
just above it, the minute capillaries that 
form the smallest subdivision of the blood 
vessels, become visible under the stereo- 
scopic type of microscope. 

At the base of the fingernail the capil- 
laries run parallel to the surface of the 
skin, and their course can be traced by means 
of the blood streams flowing through them. 


















Microscopic examination of 
the skin at the base of the 
nail after treatment with 
oil of cedar reveals by the 
condition of the capillaries 
whether the patient is af- 
flicted with arteriosclerosis, 
an ailment said to affect 
most persons over forty 
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BiAck paraffin or asphalt, compos- 
ing about 80 per cent of the crude 
oil from which it is obtained during the 
fractional distillation of certain black 
oils of California, finds a ready market 
in the manufacture of varnishes and 
paints and in the preparation of roofing 
and road surfacing compounds, but the 
low price obtained for it calls for every 
bit of ingenuity on the part of the dis- 
tillery to cut the cost of handling and 
shipping to a minimum. 

When cold, asphalt is hard and brittle 
like glass; at moderate temperatures it 
becomes plastic; and 
above 160 F. it is 
more or less liquid 
and can be run 
through pipes. For 
transportation it is 
run into barrels or 
thin metal drums 
designed so that the 
container can be 
stripped off without 
difficulty, leaving 
the asphalt in a 
solid mass of the 
same shape as its 
container. 

In one California 
distillery the asphalt 
is readily handled 
by a central supply 
system with a dis- 
charge pipe or spout 
that swivels to any 








Enormous Steam Heated Spout Speeds Asphalt Handling 





One workman 
guiding the nose of 
the swiveling fill- 
ing pipe fed from 
the storage tank 
shown at the right 
can fill hundreds 
of steel drums over 
the wide expanse 
of the filling plat- 
form 























part of the filling 
platform. The hot 
liquid asphalt is 
pumped into a tank 
on the roof of the 
filling station and is 
kept in liquid condi- 
tion by steam heat- 
ing coils. From the 
bottom of the tank 
the asphalt flows 
through a_ steam- 
jacketed pipe of 
large diameter to 
the filling depart- 
ment below. 


The Swivel Pipe 


The filling pipe has 
two sections con- 
nected by swivel 
joints with a similar 
swivel joint connect- 
ing with the outlet 
of the storage tank. 
Lattice braces per- 
mit the sections to 
be moved in an ex- 
tensive horizontal 
plane. 

With the aid of 
this swiveled pipe 
one workman can 
fill 800 barrels or 
steel drums in an 
eight-hour day. 

















Creates Job by Using His 
Bicycle as Workshop 


INDING himself out of work and with 

meager assets, consisting mainly of a 
bicycle, a grindstone, and a few odds and 
ends, J. E. Anderson, a woodworker of 
Los Angeles, Calif., solved the problem of 
making an honest living by transforming 
his bicycle into a grinding machine. 

He mounted the grinding wheel on the 
frame of the bicycle, so that its axle could 
be connected with the rear sprocket by a 
chain. A tripod, connected with a cord so 
that it could be lowered to the ground, 
formed a firm support for the bicycle 
when it was lifted off the ground and 
utilized as a grinder. 











He escaped unemployment by rigging 
his bicycle as a scissors grinder 


< 








Camera Support Is an Aid 
in Photographing Planes 


ros studying the action of airplanes in 
flight, Anthony H. G. Fokker, the 
noted designer and builder of aircraft, uses 
a motion picture camera and a unique 
method of support. 

When he found that it is practically 
impossible to photograph an airplane in 
flight with a motion picture camera resting 
on a tripod, because of the difficulty of 
adjusting the camera to the constantly 
changing angle of the object, he invented 
a supporting device that fits over the 
photographer’s shoulders. With this sus- 
persion the cameraman can tilt the lens 
irstantly to any angle and follow the 
movements of the plane through the 
finder. 

The illustration shows the famous air- 
craft builder sighting at a flying airplane 
while turning the crank of the camera 
supported by his device. 


Some Secrets of Successful 
Dog Photography 


aw meat placed on the top of the 
camera is one secret of successful dog 
pictures. The dog must be persuaded to 
“watch the birdie’ in various ways—by 
fixing his at- 
tention on 
some __ per-. 
son, or on 
something 
moving ata 
distance, for 
unless the 
dog’s atten- 
tion is dis- 
tracted, it 
will be ap- 
prehen:ive 
of the lens, 
and flinch 
when it 
hears the 
shutter 
click. 

To photo- 
graph a dog 
sitting up 
and holding 
its fore paws 


Meat between his 
together, inne bob 
biog a ere ee sitter ct 
mos am- 


cult pose of all, the best device is to 
place a bit of meat between the toes of 
one fore foot and order the dog to sit up. 
A well trained animal will obey, but will 
be so afraid of dropping the meat before 
it can be eaten that he will hold it 
carefully and for a time become entirely 
unconscious of the camera. 
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Old Bridge, Doomed, Helps to Build Successor 





At left, one side of span 
has been completed by 
supporting the top sec- 
tions on timbers held by 
the old suspension cables 



















The method of tying back 
the side sections by means 
of cables lifted over the old 
towers is shown below 











LTHOUGH declared unsafe for traffic, 
the 33-year-old suspension structure 
over the Willamette River at Oregon City, 
Ore., proved to be indispensable to the 
engineers during the erection of the new 
350-foot steel arch. 

When the bridge builders were prevented 
from constructing the usual false work, by 
the great depth of the river at the bridge 
site and the intensity of water traffic, a 
scheme was devised so that when a section 
of the new arch had been swung into posi- 
tion, a cable was carried from it to the top 


of the tower and down to an 
anchor on the far side. 

This procedure worked well 
with the side members, but the 
last six sections could not be 
supported in this manner. The 
engineers finally decided to use 
the old cable suspension as the 
support, although it was real- 
ized that the weight would approach the 
dead load limit of the ancient cables. But 
by working carefully and stripping away all 





place and supported in location with bridge 
timbers used as blocking. 
As soon as the six top sections were 














nonessentials, the sections were lifted in riveted, the old bridge was torn down. 


Hydraulic Press Makes Pulleys from Thin Paper Disks 


PULLEYS made of built up sec- 
tions of paper disks, supported 
in their centers by a web of pressed 


steel or cast iron, are manufactured © 


by an interesting use of glue and 
high pressure. 

First, thin paper disks of a 
slightly larger diameter than the 
finished pulley are glued together 
under high pressure until sections 
one inch thick are obtained. After 
a thorough drying, the sections are 
placed in a lathe and cut to the cor- 
rect inside and outside diameters. 
Holes are then drilled at frequent 
intervals around the edge through 
which dowels are passed to hold the 
assembled sections in position. 

As many sections are placed over 
the dowels as are required to make 
up the desired 
width and_ the 
mass is compressed 
in a powerful hy- 
draulic press. The 
pulley is com- 
pleted by inserting 
an iron hub in the 
center of the com- 
pact paper cylin- 
der thus ‘formed 
and trimming 
down: the bearing 
surface to exact 
size. 

Because of the 
fibrous texture of 
the end grain and 
the fact that this 
bearing surface is 
always being re- 
























newed as friction wears it away, 
paper pulleys are said to grip 
the belt better: than metal pulleys, 

~ making it possible to allow plenty 
of slack in the belt. 





Brake Lining Is Tested 


on Subway Escalator 


rene linings that are com- 
pressed under a pressure of 
1000 tons and woven and doped 
by a new process of manufacturing 
friction fabrics, have demonstrated 
phenomenal wear-resisting qualities 
in recent tests. A sample of the 
new product was recently placed at 
the foot of an escalator in a subway 
where 26,000,000 people walked 
across it. At the conclusion of this 
severe test, signs of wear were inap- 
preciable. 

The “dope,” or compound, used 
to bind together the fibers of the 
fabric is largely responsible for the 
wearing qualities. These qualities . 
are enhanced by placing brake 
lining material in a die press and 
shaping it to the finished form 
under a pressure that compacts 
the fibers and forces the material 
After the thin pa- into a dense mass two thirds its original 
per disks are as- thickness. 

—- ae The fabric is woven by a new system 

Pal coulis paces called “‘progressive weaving,” in which the 
and Re com- binder threads are placed some distance 
pressed. od me, apart. This means that the top layer can 
— = hes Fe be worn from a brake without reducing the 
correct diameters holding qualities of the remaining material. 
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Did Germs from Other Worlds Bring Life to Earth? 


Amazing New Theories about Living Conditions on Mars and Venus 


HIS article concerns a great pres- 

ent-day debate among scientists 
over the “‘living conditions’? on Mars 
and Venus, and over the question 
of where the life that has grown upon 
our earth first came from. 

Far less a speculation, but equally 
fascinating, is the story of the evolution 
of life after it actually developed on 
earth. The actual known facts about 
evolution —the present scientific status 
of the infinitely romantic history of-life 
on our planet —will be presented in a 
remarkable article forthcoming answer- 
ing recent continuing attacks on the 
evolution theory. 


By Scriven Bolton 
Fellow of the Royal Asironomical Society 


ID the earliest forms of life on our 
globe—the tiny parent organisms 
from which we, and all existing 

animals and plants have sprung—first 
reach Earth from some other planet 
millions of miles away in outer space? 

Even to-day, are we being showered 
from breeding places on other worlds with 
minute bacteria that spread deadly plagues 
among us? ” 

Instead of being a vast, sterile void, are 
the far reaches of the universe in fact alive 
with clouds of tiny “‘life germs,’’ that drift 
about from planet to planet, borne by the 
rays of Sun and stars? 

Interest in these questions—which are 
part of a fascinating theory made famous 
by the great Swedish physicist and Nobel 
Prize winner, Svante August Arrhenius— 
has been revived by a current discussion 
among noted scientists as to actual “living 
conditions’ on other planets—especially 
Venus and Mars, our two nearest planetary 
neighbors, the former between us and the 
sun, the latter with an orbit just outside 
our own. 

In the last published annual report of the 
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Smithsonian Institution, C. G. Abbott, its 
assistant secretary, argues that recent 
astronomical evidence proves Mars to be 
lifeless, with an average temperature of 60 
degrees below zero, and a climate drier than 
the Sahara. 

Doctor Arrhenius has lately come to the 
same conclusion about Mars, believing it 
to be an arid desert of frozen sand, while 
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Venus, on the contrary, may have a 
“soggy,’’ cloudy atmosphere, ideal for the 
breeding of lower forms of life. 

These recent assertions that Mars has an 
utterly frigid and airless climate have been 
promptly questioned by Prof. William H. 
Pickering, of the Harvard Observatory in 
Jamaica, W. I., world famous student of 
the Martian canals. While it is now widely 


Iilustrations © Popular Science Publishing Co., Inc. 


Typical Landscapes on Venus and Mars 


ae. is a typical landscape on the planet Venus, as 
imagined by Scriven Bolton. The Venusian mountains, 
he says, are twice as lofty as our highest. Because the atmos- 
phere has been supposed to be dripping with dense fogs and 
heavy clouds, followers of the famous Arrhenius theory be- 
lieve that this sister planet of ours may be a universal breeding 
ground for lower species of life germs and for disease bacteria 
spores. The supposed atmospheric conditions would create 
an almost continuous exhibition of beautiful solar halos, as 
shown in the illustration. 

The landscape of Mars, as typified at the left, is now sup- 
posed to be exactly the reverse. Ocean basins, such as the 
*‘sea” known as Syrtis Major, depicted in the imaginary illus- 
tration, are declared to be frigid swamps, while the continents 
are believed to be covered with dry frozen sand, -in- which life 

is utterly impossible 


accepted by astronomers that the so-called 
“canals” of Mars are not artificial streams 
of water, Professor Pickering declares they 
may well be bands of vegetation. He says, 
further, that the spreading ice caps seen 
about the poles of the great red planet are, 
in fact, frozen water, and not the deposits 
of frozen carbonic acid gas that other 
astronomers consider them to be. Professor 
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» THE GREAT SWEDISH ASTRONOMER. ARRHENIUS, 
» (ABOVE ) AND (AT LEFT) HiS THEORY OF HOW 
b THE SUN'S RAYS MIGHT CARRY LIFE GERMS 
> FROM VENUS TO THE EARTH 
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How Sunlight Might Carry Life from Venus to Earth 


WEEN the planet Venus passes seeds. Some of these particles might 
between Sun and Earth, accord- ultimately reach Earth. 

ing: to Professor Arrhenius, rays of The picture at the left, showing rela- 
sunlight, pressing through Venusian _ tive positions of Sun and planets, illus- 
atmosphere, might hurl into space trates Professor Arrhenius’ theory that 
countless particles charged with disease sunlight corpuscles may be the distribu- 
bacteria spores and animal and plant tors of life throughout our solar system 
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Pickering brings forward, anew, tech- about conditions of life on Mars are still 

nical evidence to show that there is being argued by astronomers of the 

water vapor enough on Mars to permit utmost eminence, the theory that Venus 

of some sort of vegetation, or other iife, —the planet nearest to Earth and very 

existing there. like it in size—may have an atmosphere 
While these two opposing theories (Continued on page 97) 
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BIND WIRE TIGHTLY 
(OR USE GROUND CLAMP) 
AND SPREAD ON FLUX 


LEAN PIPE WELL WITH 
PAE OR EMERY OM SOLDER THOROUGHLY 
Where a number of scattered broadcasting stations 
are within range, the ““T-type”’ aerial (at left) is 
best. If only one good station is within range, the 
most efficient aerial is the ‘“‘inverted-L type’’ (at 
right), with lead-in coming from the end pointed 
toward and nearest to the broadcasting station. 
Above, three steps in soldering ground to water pipe 




















Jack Binns’ Ten Commandments for the Radio Fan 
First Series: How to Get Better Results with Your Crystal Detector Outfit 


By Jack Binns 


FAMOUS radio engineer of my 
acquaintance quite recently con- 


structed one of E. H. Armstrong’s 
super-regenerative circuits, and undertook 
a short series of experiments with it. At 
the conclusion, he summed up his opinion 
of the new system in these words: “It’s no 
blankety-blank good!’’ 

Now the fact is, of course, that the Arm- 
strong super-regenerative circuit is not only 
good, but epoch-making. On the other 
hand, if a thoroughly experienced and com- 
petent engineer, who knows radio from A 
to Z, is unable to get satisfactory results 
with it, and gives up the attempt after a 
brief trial, just think how difficult success 
with it will be for the novice! 


Novices Must Be Patient 


In other words, at the present stage the 
super-regenerative receiver is not a circuit 
for the inexperienced to attempt to build. 
Many POPULAR SCIENCE MONTHLY read- 
ers have asked for help in constructing a 
set of this type. My best advice to all of 
them, except the most capable old-time 
amateurs, is to continue to make the most 
of present standard apparatus. There is no 
telling how long it will be before the super- 
regenerative circuit is refined by the engi- 
neers, standardized in commercial sets, and 
put out in such shape that the novice can 
easily operate it. 

. To make the most of the present highly 
efficient types of radio apparatus, certain 
fundamental rules and methods ought to be 
followed that can be most clearly presented 
in the form of ‘‘Ten Commandments for 
Radio Users.” This month, I am present- 
ing Ten Commandments for the crystal de- 








ACK BINNS, America’s most popu- 
lar writer on radio, who writes here- 
with the first of his series of ‘Ten 
Commandments for the Radio Fan.” 


. Your successful operation of various 


types of receiving sets, and your enjoy- 
ment from radio broadcasts this winter 
will be enhanced if you profit by the 
advice Binns offers in this unique series. 
Next month he will give his Ten Com- 
mandments for using the single circuit 
vacuum tube set and in the January 
issue a third series of Commandments 
for operating the feed back circuit 


tector set, to be followed next month by Ten 
Commandments for the single circuit set, 
and thereafter by Ten Commandments for 
operating the feed-back circuit. No matter 
what type you are using, the following 
points about the crystal are fundamentally 
important to you. 


The function of a crystal set is, after all, 
extremely simple. It is a valve that auto- 
matically cuts alternating current in two, 
allowing one half of the current to flow in 
the circuit attached to it, and stopping the 
other half of the current. The reason why 
the crystal is generally not good for more 
than about 25 miles in receiving phone 
broadcasts, while it will receive wireless 
telegraph signals over vast distances, is 
simple. 


All Depends on the Power 


Everything concerned depends upon the 
power of the transmitting station. We 
rate this power in watts. Now, suppose a 
station has a rated output of 1000 watts— 
or, in other words, 1 kilowatt—-so far as its 
carrier wave is concerned. If this carrier 
wave were used for interrupted continuous 
wave telegraphy, it would be quite possible 
for a crystal detector to receive the signals 
over a distance of 150 miles, under any con- 
ditions. But when this same carrier wave 
is used for the purpose of transmitting the 


voice or music, the distance is often cut down . 


to approximately 25 miles. Why is this? 

Because, in simple language, the ampli- 
tude of the wave used for telegraph code 
signals remains constant. The dots and 
dashes come in at the maximum of effi- 
ciency all the time. In the case of broad- 
casted voice and music, however, the am- 
plitude varies over extremely wide ranges, 
according to the modulated output of the 
transmitter. This can be easily understood 
when you stop to notice the varyingstrength 
of tone and volume in different words and 
sounds uttered around you. In fact, some 
words can be heard and distinguished at 
greater distances than others. 

Now, with these fundamentals in mind, 








USE PLIERS OR TWEEZERS IN 
HANDLING CRYSTAL 






How to Take Bie of Your Crystal and Test Its Quality 


CRYSTAL 
DETECTOR 


DOUBLE- THROW 
DOUBLE - POLE 
SWITCH 

















wg HARD RUBBER 
DETECTOR FOR CAP 
ALTERNATE USE 
AND FOR TESTING 
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> KEEP CRYSTALS IN JAR OF 
g CARBON TETRACH LORIDE 





How to preserve and handle crystals to 
keep them sensitive. Don’t hold them 
with your hands, but use pliers or tweezers 











For emergency use or to test the quality of 

your crystal, attach it, with a second crystal, 

to a double throw switch, as shown above. 

The comparative merits of the two crystals 

can then be determined instantly by switch- 

“ one of them out of the circuit and the 
other into the circuit 








A glass cover protects 
the crystal from dust, 
while a firm rubber 
sponge under the de- 
tector unit acts as a 
shock absorber 
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POSITIVE CONNECTION 
BETWEEN SUPPORT 
AND ROD 








How to Use a Loading Coil 


The loading coil which, in short wave re- 
ception, detracts from the efficiency of the 
set if left in the circuit, may be used to ad- 
vantage in reaching longer wave lengths 
in the manner shown above. By means 
of a double-throw, double-pole switch, 
the loading coil may be cut in the circuit 
when long wave reception is desired 





“CRYSTAL DETECTOR 


CONDENSER 
WRONG POSITION 











For Good Connections 


To insure good contact in 
ball-and-socket types of crys- 
tal detector, solder a light, 
flexible wire to the arm that 
holds the catwhisker, then 
solder the other end of the 
wire to the base of the holder 


The correct position for a fixed condenser is in shunt 

across the ends of the telephone cord lugs, where it 

clears up signals in the circuit.. Many radio beginners 

have placed the condenser in series with the detector 

and telephone. 

cuit tuner,” shown above, a variable condenser should 
be shunted across the secondary 


In using the desirable ‘‘double cir- 








here goes for the Ten Commandments for 
Crystal Detector Users: 


1 Do Not Use a Loop Aerial with 
* a Crystal Detector. We have 
heard a lot of talk about hooking up a 
crystal set to a bed spring, a fire escape or 
a back fence. The sooner radio fans get 
these ideas out of their heads, the better 
their results will be. The crystal detector 
requires the best of aerials. It is possible, 
of course, for the amateur to receive radio- 
phone concerts on a crystal with freak or 
loop aerials—provided he is near a broad- 
casting station. But for thorough enjoy- 
ment of all available broadcasts, the one 


best aerial is the ““T-type;’’ and for recep- 
tion on 360 meters this should have a flat 
top at least 150 feet in length. The lead-in 
should be‘soldered at the middle of this, and 
the aerial should be free and clear of all 
objects, the higher the better, up to 60 feet 
from the ground. This aerial is particu- 
larly good for the vacuum tube operator 
as well. 

The user of the crystal detector set, 
however, should not employ this type of 
aerial unless there are a number of broad- 
casting stations within range of his set, and 
situated at different angles from him. If 
there is only one good station in which he 
is chiefly interested, the most efficient aerial 





|S enema of the most powerful 
vacuum tube in the world—the 100- 
kilowatt giant just produced by engineers 
of the Bell laboratories—is undoubtedly 
the outstanding radio development of the 
month. One of these tubes would be suf- 
ficient to maintain constant wireless tele- 
graph communication across the Atlantic 
Ocean, while four of them, joined in paral- 
lel at the gigantic transatlantic wireless 
stations, should permit continuous tele- 
phone conversations between New York 
and European capitals under all con- 
ditions. 


Difficult Problems Solved 


At first glance, it may not seem remark- 
able that such a powerful tube should have 
been developed, but experience has demon- 
strated that when the output of an ordi- 
nary vacuum tube is extended beyond 
one kilowatt, a series of practical diffi- 
culties arises, and among them are the 
problems of cooling the tube so that it can 
be kept in continuous operation, and also 
of maintaining the vacuum. 

In the new tube, these difficulties have 
been overcome. The metal has been sealed 
to the glass, so that a variation in tempera- 
ture ranging from that of liquid air to 
more than 300 degrees above zero, Centi- 
grade, fails to sever their connection, or 
break down the vacuum of the tube. 

Another unique feature is the system of 
water cooling. The plate of the tube is on 
the outside of the glass, but sealed to it. 
It is the long, dark-colored metal cylinder 
shown in the above photograph. In use, 
this plate rests in a deep socket, where 
water is circulated to keep the huge tube 





The World’s Most Powerful Vacuum Tube 











Here is the new 100-kilowatt vacuum 


tube in the hands of W. G. H 

keeper, who was largely responsible 

for developing the water cooled tube 
in the Bell laboratories 


ouse- 


cool. Grid and filament are inside this 
cylindrical plate. 

Not only does this new development 
offer immediate opportunity to bring 
about reliable transatlantic telephone 
conversation, but it brings the day nearer 
when we may replace with such tubes the 
ponderous and costly alternators now 
used for long-distance wireless communica- 
tion and those used for power transmis- 
sion, as well. 








will be the so-called “inverted L type,” 
pointing toward that station. For this 
aerial the flat top should be as near 100 feet 
in length as possible. The lead-in should 
be a continuation of the aerial, and should 
come to the apparatus from the end of the 
aerial nearest in direction to the broadcasting 
station it is desired to listen to. 


2 Do Not Make Your Ground 

* Connection with a Gas Pipe. 
Gas pipes are insulated at certain points for 
protective purposes. The best possible 
connection that can be obtained is upon 
the water pipe. Do not rely solely upon a 
ground clamp to hold your wire to the pipe. 
Carefully clean the surface of the water 
pipe, and then solder your ground wire to it. 


3 Solder All Connections Be- 
* tween the Various Pieces of 
Your Apparatus. Soldering is necessary 
because it makes a continuous electrical 
connection throughout the set, and reduces 
its total resistance. Every joint is like a 
little door, which, if not weather-stripped, 
will permit all sorts of drafts to filter 
through. If the connections of a radio set 
are not soldered, there will be, likewise, all 
kinds of little leakages. 


4 Handle Your Crystal with Care. 

* Do not, under any circumstances, take 
hold of it with your hands. If you do, 
you will leave a film of grease on its surface 
which will prevent you from finding a sen- 
sitive spot for reception. If it is necessary 
to move the crystal for any purpose, take 
hold of it with a pair of round-nosed pliers 
ora pair of tweezers. 

Make sure that the crystal is securely 
fastened in its holder. Cover thé holder 
and crystal with some moisture and dust- 
proof material. Do not forget that if you 
are using galena as your crystal, the cat- 
whisker should only just touch the surface 
of the crystal. Under no circumstances 
should pressure be applied to it. This is 
very important. The contact should never- 
theless be firm, so that slight vibrations 
will not jar it from its position. 

If possible, mount your crystal detector 
unit on a shock-absorbing device. Try 
heavy, resilient rubber, a firm rubber 
sponge, or even corrugated cardboard. 

Be sure that the movable parts of the 
crystal holder are making good electrical 
connection at all times. Most of the mov- 
able parts are made on the ball and socket 
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principle, and a loose connection there is a 
very common thing. If you are in doubt 
whether the arm that holds the catwhisker 
affords a good electrical path, solder a 
light, flexible wire to it, and then solder the 
other end of the wire to the base of the 
holder, where the arm is fastened. It may 
not look nice, but it will materially increase 
your enjoyment. Many times, when you 
are vainly searching for a sensitive spot on 
the crystal, investigation will show that 
your trouble lies in this movable arm. 

If you are mechanically inclined, put two 
crystal detector holders on a double throw 
switch, and connect them in such manner 
that you can instantly switch one of them 
out of the circuit, and switch the other in. 
Thus, if you are in doubt about the quality 
of the crystal you happen to be using, you 
can quickly test its merits with the other 
crystal. 


Don’t Bow Down in False Wor- 

* ship to Galena. The lead that 
galena enjoys over other crystals in the 
matter of sensitiveness is more than over- 
come by its susceptibility to vibration. 
The slightest jar will loosen its contact 
from the sensitive point, and a considerable 
portion of the concert may be lost entirely, 
while you are searching for another sen- 
sitive spot. 

Silicon, while not so sensitive, is much 
more rugged. The so-called Perikon de- 
tector, composed of two crystals making 
contact with each other, is almost as good, 
and less troublesome than galena. It will 
pay you, also, to try out carborundum. 
With this crystal the contacting arrange- 
ment can be screwed tightly on.the crystal, 
so that even.the heaviest vibration cannot 
shake it loose. However, in using car- 
borundum, it is necessary to adda small 
potentiometer to your circuit, and use a 
dry cell, so that a low voltage can be placed 
on the crystal. 


5 Treat Your Telephones with 
* Consideration. Do not forget that 
the telephone is one of the most delicate 
and sensitive of all inventions. It will re- 
spond to currents which are far too small to 
actuate other common apparatus. Witha 
crystal detector you cannot get results from 
a 75-ohm telephone, such as is used by the 
telephone companies. Your telephones 
should have a resistance of at least 1000 
chms. But remember that the resistance 
of a telephone is no guide to its sensitive- 
ness. In radio, telephones are rated by the 
direct current resistance of their coils for 
the sake of convenience only. In these 
telephones it is necessary to have a large 
number of turns in the coils about the mag- 
nets, in order that the feeble currents that 
pass through them may actuate the magnets 
sufficiently to vibrate the diaphragms, and 
consequently it is essentially the number 
of turns and efficiency of the winding that 
determine the telephone’s efficiency. 


7 Do Not Overload Your Tuning 
* Circuit. Remember that in using 
a crystal detector your range is extremely 
small, and consequently it behooves you to 
do everything possible to get the maximum 
results out of your set. If your aerial 
tuning inductance has a large number of 
turns, it will cut down the efficiency of 
your receiver, unless in some way the 
“dead”? ends—or, in other words, the 
unused portion of the tuning coil—are 
short-circuited. 

I find that a great many radio fans 
think a loading coil added to their tuning 
inductance will, in some mysterious man- 
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wrench is made in 10 
different sizes to accom- 
modate work up to 4 
inches in diameter. The 
principal feature of the 
tool is a sliding fulcrum 
that insures a powerful 
grip by causing the force 
of the lever to be exerted 
close to the load. 

To use the wrench, the 
handles are spread apart and 
the jaws slipped over the 
work. As the handles are 
brought together, the ful- 
crum slides toward the work 
until the jaws are parallel. 
By providing this unusually 
long leverage, the work once 
gripped is held tight until 
released. 

A flattened surface on the 
back of the wrench serves as 
a convenient hammer and 
one of the handles is sharp- 





This Self-Fitting Wrench Can’t Slip 


A ‘WRENCH with parallel jaws that is 
instantly self-adjustable to the size 
of the work has been brought out by a 
tool manufacturer in Baraboo, Wis. The 
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ner, increase their range. This is an un- 
founded assumption. Loading the in- 
ductance of a receiving set merely helps 
it reach longer wave lengths than those 
for which it was originally designed. 
A loading inductance, when left in the 
circuit while the circuit is being used for 
short wave reception, detracts from the 
normal efficiency of the set. 


& Don’t Commit Assault upon 
* the Circuit with Fixed Con- 
densers.. The only place for a fixed con- 
denser is in shunt across the ends of the tel- 
ephone cord lugs. There it formsa by-pass 
for the high-frequency currents which man- 
age to escape past the crystal, and helps to 
clear up the signals in the circuit. Do not 
forget that all inductances in the form of 
coils have distributed capacity in their 
windings, and unless you place a variable 
condenser in the oscillating circuits, you 





$50 in Prizes 
for Interesting Photos 


i igre remarkable photographs com- 
bine to tell a fascinating story of 
engineering resourcefulness—a story of 
how an old, condemned bridge across 
the Willamette River in Oregon was 
used as an indispensable aid in the erec- 
tion of a new steel span—and win the 
FIRST PRIZE of $25 this month 
in POPULAR SCIENCE MONTHLY’S 
$500 camera contest. The first prize- 
winner is Ralph J. Eddy of Oregon 
City, Ore., and the photographs appear 
on page 39 of this issue. Other prize- 
winners are: 

SECOND PRIZE, $15—Felix J. 
Koch, Cincinnati, Ohio. Subject: “En- 
gine Winds Circus Tent on Spool” (see 
page 54). 

THIRD PRIZE, $10—Miss Dora 
‘Gross, Memphis,Tenn. Subject: “How 
Detachable Reel Holds Hose without 
Kinking”’ (see page 35). 


7s monthly camera contest will be 
concluded with announcement of 
prize-winners in the January issue. 











will not be improving your results to any 
appreciable extent. Capacity is very 
necessary in oscillating currents, but it 
must be carefully balanced. 

Quite a number of radio fans who have 
been in trouble with crystal sets have sent 
me their wiring diagrams, and in many 
cases I have observed that they have 
placed a fixed condenser in series with their 
crystal detector and the telephones. This 
reduces the efficiency of the circuit. 


9 Let Your Radio Waves Travel 

¢ Only the Straight and Narrow 
Path. This commandment is laid down 
particularly for those fans who construct 
their own receivers. Do not place your 
telephones in shunt across the crystal. 
The only place for the telephones is in 
series with the crystal and the return lead 


to the tuner. 

1 4) Learn How toUseYour Tuner 
* Properly.. Remember that the 

double circuit tuner is far better than the 

single circuit, in cases of interference, 

which it will not entirely eliminate, but will 

materially reduce. . 

By a “double circuit tuner” I refer to a 
loose coupler, or variocoupler. With such 
a circuit there are three tuning elements, 
and the best results are obtained when all 
three are properly adjusted. First, there is 
the primary circuit, which consists of the 
primary winding of the coupler in series 
with the aerial and a variable condenser. 
Next, the secondary winding of the coupler, 
which should have a variable condenser 
shunted across it. And then the variation 
of the coupling between the primary and 
secondary coils of the coupler. 3 

If you use a variocoupler, do not expect: 
it to function perfectly without a variable 
condenser across it. Remember that the 
windings on the secondary of this instru- 
ment are not tapped in any way, and there- 
fore cannot be varied; consequently, the 
variable condenser is absolutely necessary, 
in order to tune up the secondary circuit 
into resonance with the incoming signal. 
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Tiny Trains Aid Engineers in Race with Flood 








ACING against time in a long-odds 
R attempt to complete a floating con- 
crete dam across the Gila River in 
Arizona before floods set in, engineers of 
the United States Indian Bureau finished 
the work recently, just seven days before 
the torrents poured down the river béd. 


The dam, although of a type not previously ° 


tested, withstood the tremendous pressure 
so successfully that other floating dams 
probably will be erected where embedded 
dams are found unsuitable. 

Usually, in preparing a dam site, excava- 
tions are made to “hard pan;” but probes 
at the Gila location failed to touch solid 
bottom. It was decided to design a dam 
made of concrete slabs resting on the fine- 
sand river bed with precautions taken to 
prevent the underflow from lifting the dam 
and carrying it away. This called for sheet 
piling and an anchorage on the upstream 
side and a long tapering apron on the down- 
stream side. 

The dam, as finally completed, consists 
of a spillway 15 feet high and 400 feet long, 
with a concrete slab apron extending 212 
feet downstream. A cement flume 42 
inches in diameter passes through the spill- 








SATURATED SAND 





Completed, the dam ‘“‘floats” on saturated 

sand over a wide apron of concrete slabs. 

Sheet piling at the upstream end anchors 

the structure and prevents underscouring. 

In the background are the sluice gates 

through which water passes to an irriga- 
tion canal 


way from one end to the other to supply a 
canal on one bank. Two rows of sheet 
piling were driven into the subsoil under 
the fore part of the dam to check the under- 
flow. At the extreme lower end an area of 
rip-rap was laid to prevent undermining. 

That the construction of the dam was 
completed in the short time available before 
the floods came rushing down the river, 
was due to the ingenious system of tram- 
ways and dump cars devised by the en- 
gineers in charge. 

Two elevated railways carrying narrow 
gage tracks and in the form of narrow ovals 
were built out into the river, and a con- 
crete mixer was placed above the track at 
one end of each oval. Motive power was 
supplied by stripping down four small auto- 
mobiles and replacing their rims with 
flanged wheels. 

When all was ready, each little locomo- 
tive hooked on to a dump car and drew it 
under the spout of the concrete mixer, 
where it received fts load. The miniature 
train, then traveled across the river at a 

















Tiny improvised locomotives (inset) sped around oval tracks, built across the 
river bottom, carrying concrete from mixers to forms as the floods gathered 


higher up the river 














































surprising rate of speed to the hoppers down 
which the liquid concrete flowed to the slab 
forms. The trains made a round trip 
every six minutes and although the load 
each trip was not extraordinary, the total 
quantity of concrete that was handled 
taxed the capacity of the big mixers. 

With the completion of the canals fed by 
the water of the Gila dam, the Government 
has reclaimed 62,000 acres of land. 





Trout Guarded from Birds 
by Explosive Lantern 
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HE manager of a trout farm, on the 

outskirts of Salt Lake City, formerly 
lost many fish through depredations of 
herons and cranes, which made a practice 
of visiting his ponds during the night. 

Now the trout are protected by an 
explosive acetylene lantern that goes off 
with a bang every 15 minutes. The cost 
of operation is less than 15 cents a night. 

The larger vertical cylinder is the gen- 
erator, with a two-quart water tank at the 
top. The carbide is placed in the lower 
chamber, where the slowly dripping water 
produces the gas. 

The smaller cylinder is the explosion 
chamber. A small pipe, with an air inlet 
to modify the density of the gas, connects 
the two. Another tube supplies a pilot 
light, which periodically fires the acetylene 
in the explosion chamber through a vent. 
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Booster Helps Locomotive Make Grades 
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driving wheels 


ECAUSE the advanced types of loco- 
motives are approaching the weight 
limits of track and roadbeds, the use of 
the “‘booster’”’ is becoming wide-spread. 
The booster is a supplementary driv- 
ing unit exerting its force on the idle 
traifers and utilizing them to aid the 
tractive effort of the locomotive. 

The booster is a two-cylinder engine 
supported upon a cast steel bed plate, 
which also forms the axle bearing and 
truck support. Weighing only 3500 
pounds, the booster is said to add from 








The ‘“‘booster’? attachment is shown above 
in its position over the wheel of the trailer 
truck, directly under the engine cab and back 
of the rear drive wheel. At right: Two pistons. 
working through gears convert trailers into 
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25 to 40 per cent to the locomotive’s 
pull. It is controlled by the standard 
throttle, and when the engine reaches 
road speed is automatically disengaged. 














Battery Frozen in Block 
of Ice Is Unharmed 


| rresag wend inside a solid block of ice, a 
dry battery of new design recently drove 
an automobile through the streets of Den- 
ver, Colo., for five days. Special plates, a 
special separator, and a secret formula for 
the electrolite are given by the inventors as 
the explanation of this unusual feat. 

Following the freezing test, the battery 
was completely discharged, and after a few 
moments’ rest, was recharged again by the 
use of the car’s generator. . 
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Ballery Frozenin 
ce 72 Hours. 








This test was devised to show resistance 
of battery to winter temperatures 





© Ewing Galloway 


Pocket Adder Calculates 
in Millions 


QoMs up to nine million dollars may be 
added on a new pocket calculator only 
five inches long, 3% inches wide and half 
an inch thick, and selling for only two 
dollars. The miniature machine will add 
or subtract as conveniently as 
any of the larger machines. 

The calculator consists of nine 
rows of figures with a sliding slot 
beside each. To add, a stylus in- 
serted\in the slot opposite the 
number, is pushed upward. The 
next number is treated in the 
same manner, except that in case 
the indicator opposite the number 
shows red, the stylus is pushed 
down instead of up. 
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Micrometer Caliper Has 
Four Inch Variation 


BECAUSE of the increasing number of 
small pistons on automobiles, a new 
micrometer caliper that will take measure- 
ments from two to six inches has come into 
wide use. 

The four-inch variation is made possible 
by four interchangeable anvils furnished 


























Insertion of the proper anvil in the 

tool shank provides a micrometer 

that will measure diameters from 
two to six inches 


with each instrument. Each anvil is held 
in place by a knurled nut. 

The shape of the micrometer frame 
adapts it to all kinds of work and makes 
the instrument an easy one to handle. 





Six-in-One Auto Gage Worn 
as Watch Charm 


NUMEROUS jobs around the auto- 

mobile, such as setting valve tappets, 
distributing head points and spark plug 
gaps, as well as fitting piston heads and 
determining the correct thickness of shims, 
are simplified by a special six-in-one gage 
recently perfected. 

The gage consists of six blades varying 
in thickness from .0015 inch to .015 inch 
and arranged in a common holder so that 
any of them may be used in combination to 
measure distances up to .0315 inches. An 
eyelet punched in the holder permits the 
owner to wear it on a handy chain if 
desired. Although accurately ground to 
size, the gage is ruggedly made. 















This thickness gage, with 

its six blades, will make 

accurate measurements up 
to .0315 inches 
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Designs Concrete Arches with Microscope 


Scientist Invents Method of Using Frail Paper Models to Test 
Strength of Complicated Engineering Structures 





HE skyline of America J 
would reveal many 

more attractive con- 
crete structures if engineers, 
instead of adhering to the staid 
and limiting processes of math- 
ematical analysis, would make 
wider use of a new mechanical 
method of studying concrete 
buildings, according to Pro- 
fessor G. E. Beggs, of Prince- 
ton University. Professor 
Beggs’ statement is based on 
results of tests obtained with a 
simple apparatus of his own 
invention in which he uses 
models of structures of which 
the theoretical characteristics 
were already known. 


Paper Model Structures 


The layman can hardly ap- 
preciate the immense amount 
of careful computation that 
is required from the de- 
signing engineer for even the 
simplest of concrete arches. 
Recognizing this drawback in 
solving so-called ‘‘indetermin- 
atestructures,”’ Professor Beggs 
has worked out a method of 
microscopical measurements, 











employing celluloid or paper 
models that duplicate per- 
fectly the behavior of actual 
structures. 

The device is based on the 
action of a lever suspended at 
a point other than the center 
and weighted with a known 
weight at oneend. By measur- 
ing the distance that the weighted end goes 
down and the corresponding distance that 
the free end moves up, it is possible to find 
the exact weight that must be added to the 
free end to balance the lever. 


How the Model Is Set Up 


When the characteristics of a compli- 
cated structure are to be determined, Pro- 
fessor Beggs cuts a small model from cellu- 
loid or paper, with thickness and length 
carefully proportioned to the original. 
This model, supported by bearing balls, is 
placed on a flat drawingboard. Various 
attachments are added to the model, de- 
pending on the type of structure and on the 
data desired. In the case of a single arch 
where the designers wish to know about 
the strains at one end of the arch when 
different types of loads are applied, the 
other end is fastened to the drawingboard, 
just as it would be if the arch were sup- 


- ported on its abutment. At the free end, a 


small device called a “‘deformeter gage” is 
fastened. 

The deformeter gage consists of two 
parallel metal bars four inches long and .4 
inch wide, arranged so that one is fastened 
to the drawingboard by steel pins and the 
other allowed to move freely. The end of 
the model structure is fastened rigidly to 
the movable member. At each side of the 
center line of the two bars a V-shaped cut 
receives gage plugs. There are five sets of 





these gages. Two sets, con- 
sisting of short rods arranged 
in pairs of two different sizes, 
are for measurement of thrust, 
which is the force with which 
the bottom end of a structure 
presses against the abutment 
or foundation. - The third set is 
made up of two rods of differ- 
ent sizes and is used to measure 
the “moment,’”’ the term em- 
ployed by engineers to describe 
the tendency of the structure 
to kend, due to a force applied 
somewhere along its length. 





Microscope Measurements 
; 


The final set of gage plugs is 
for shear stresses. If one end 
of the footing is held rigidly 
and a load applied to the 
structure, there is a tendency 
of the member to slide off 
horizontally. This is called 
“shear.” The shear gages are 
rectangular rods that fit into 
the V groove in the bars. 

After this deformeter gage 
is in place, the micrometer 
microscope is set up over the 
point on which the load is to be 
applied. The field of the mi- 





Above, Professor G. E. Beggs, inventor of the time saving 
system, measures with a microscope the movement of a 
point on the paper model 
as one end is stressed by 
the “‘deformeter gage’’ 








com | na tern 
Ty — So 
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DEFLECTION -2 ct 
(1000 INCH ) FIXED 


THRUST, TO BE COMPUTED 





















The test pictured below is explained 
in the diagram above 





Professor Beggs’ equipment consists 
of a paper model, a microscope, an 
necessary deformeter gages 







croscope is turned so that the 
cross lines on the field agree 
with the direction of the load- 
ing. Then, to mea- 
sure the thrust, the 


____ JEFLECTION2 normal plugs that 
are kept in the gage 
during the setting 
up process are re- 

sr hiidiivee: Chains moved and the set 


of large plugs sub- 
stituted. The point 
on which the micro- 
- scope was originally 

pry oo trained is found to 
tions have moved. The 

new point is noted. 
Then the plugs are 
removed and _ the 
smaller set is sub- 
stituted. Further 
examination reveals 
another movement 
of the load point. 


explains the meth- 
od used. Thrust is 
computed by mul- 
tiplying assumed 


When a deflection 
of one tenth inch 
was applied to one 
foot of the second 


arch, a movement Since the microscope 

of less than half an 

inch was noted at used by Professor 
the top Beggs reads to 


1/16,000 of an inch, 
these movements 
can be read accu- 
rately. 

The computations that follow are simple. 
The dimensions of the plug gages are 
selected so that the movement caused by 
their insertion is of a known amount. 
Combining this figure with that obtained 
from the microscope reading, the result is a 
ratio determining the pressure on the foot 
of the arch, caused by one pound of load 
applied at the top. 

The total pressure at the footing of the 
arch’ is then computed by multiplying this 
ratio by the total load that the arch should 
be designed to withstand. 
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An Aeromobile 


Fifty miles an hour 

is speed of the pro- 

peller-driven “‘aero- 

mobile” (at left), 

built of airplane 
parts 





Paris Road Brush 


The tricycle street 
cleaner (at right), 
recently made its 


’ appearance on the 


boulevards of 
Paris, France 


























**Gib’s’?’ Rain Catchers 


Sheets of iron, laid over 
the sloping sides of the 
Rock of Gibraltar in the 
Mediterranean, like a tin 
roof on a house, act as 
“rain catchers” to pro- 


vide water supply for the 
great rock. The rain 
drains into gutters at the 
bottom and from there is 
pumped into reservoirs 


- 


This Colorado naturalist displays two 
cherished possessions—a porcupine’s 
skin and old overalls with wasp nest 


“built in” 














Courtesy Edison Monthly 


Power Tool Aids Sculptor 


, Compressed air tools are replac- 
ing the hand mallet and chisel. 


The tool shown above derives 
its power from a small gasoline 


engine and air compressor in the 

studio. Not only greater speed, 

but finer work is possible with 
the power tool, it is said 


© M. Flandrin 


Just like Tin Roof 


Lack of water has been 
one of the chief draw- 
backs of Gibraltar. Be- 
cause of the porous nature 
of the rock there are no 
springs. For the same 
reason, iron sheets were 
necessary to prevent the 
rain from filtering through 
the’ rock as it poured 
down the hillside 





This all-steel spiral slide, with two 
complete turns, and a sliding distance 
of 35 feet, is proving popular 
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Steel Patches Mend 
Rusted Pipe Line 











patcene of steel plate, applied like 
plasters to weak spots and securely 


welded in place, recently effected repairs to 
a 3000-foot water pipe line in Honduras, 


South America, saving the cost of rebuild- 


ing the entire line. 


This 22-inch pipe line, which supplies the 
Guadalupe plant of the Honduras Rosario 
Silver Mining Company, had been in ser- 
vice for many years. During that time 
most of it had lain on top of the ground, 
and was badly corroded. Examining the 
sections previous to the start of the work, 
the engineers discovered places where the 
sheet steel had been rusted to the thinness 
of ordinary paper. 

The line was constructed of one hundred 
80-foot sections riveted together in 90-foot 
lengths, equipped at the ends with con- 
necting flanges. Removal of the corroded 
sections was not advisable because of the 





Below: Welding 
a steel patch 
on a section of 
Pipe under a 
protective awn- 
ing 
























Above: A section of corroded pipe, 

showing numerous steel patches welded 

over weak spots by the portable welding 
machine shown at right 


weakness of the riveted joints, while the 
rugged nature of the country made trans- 
portation of new pipes for replacement an 
extremely expensive undertaking. It was 
finally decided to make repairs by the use of 
portable electrical are welding outfits 
manned by native workmen. 








How the portable arc welding equipment, weighing 1500 pounds, was 
hauled over the mountainous country of Honduras, South America. to repair 
the pipe line : 


Patching Saves Expense 


First, the pipe line was disconnected at 
every third joint, so as to leave 90-foot 
sections of continuous pipe in each piece. 
These sections could be easily turned around 
on the tiers on which they were originally 
stalled. Engineers examined every inch of the 
pipe and marked the weak spots. Then at each 
weak spot a piece of steel plate of the proper 
size was formed to cover the marked area. 
Around the edge of this plate the welders de- 
posited a fillet of metal, producing a tight, 
tough joint. 

After the work was completed, the pipe line 
was tested with double pressure. Only a few 
leaks appeared, and these were promptly 
closed with blows of a calking hammer. It is 
estimated that the repairs were made at one 
tenth the cost of replacing the entire line. 











Talking Machine Phones Height of Water in Reservoir 


Bt COMBINING the telephone and 
phonograph, an English firm has per- 
fected a novel device that automatically 
announces in either words or code signals 
the height of water in a distant pond or 
reservoir. 

The recorder can be “run up”’ or switched 
into any existing telephone or telegraph 
circuit when information about the height 
of water is sought. As _ installed, the 
new device consists of a phonograph 
mechanism with a phone transmitter sub- 
stituted for the sound box. An *electric 
motor drives the record table, and a relay, 
acting through levers, stops and starts the 
machine and lifts the needle from the record. 


Float Controls Recording Needle 


The recording disk contains 200 concen- 
tric grooves, each groove a vocal record of a 
certain height of the water. By the move- 
ment of a float that rests on the water, the 
tone arm, sound box, and recording needle 
are moved laterally into position with the 
disk in such a way as to give the correct 
reading when the needle is brought into 
contact with the disk. 

To effect this contact, the sound box, 
with needle, is automatically lowered when 
the disk mechanism is in rotation, and 
raised again above the disk when the 
mechanism stops. 














In response to a phone call, this 

mechanism automatically starts 

a phonograph record that tele- 
phones the water level 


this number. As soon as the instrument 
phone rings, the needle immediately drops 
to the record, which makes three revolu- 
tions, and a voice announces over the tele- 
phone line the exact height of the water. 
The short “speeches’’ on the record range 











How the talking instrument, with 

telephone transmitter substituted 

for sound box, is installed at the 
reservoir 


The instrument is connected in the usual 
way with the nearest telephone exchange, 
and is given a regular subscriber’s number. 
When the inquirer seeks information about 
the height of the water, he asks Central for 
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from “empty” to “one, double nought,” 
enunciating each digit of a figure, such as 
“seven two” and “seven two half.”” The 
mere ringing of the phone sets the mechan- 
ism in operation, delivers the spoken in- 
formation, and closes the recorder. 

In the code signal type of mechanism the 
grooves on the record contain various com- 
binations of dots to represent the changing 
height of the water. 
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Office Safes Survive Terrific Roasting in Test Oven 


Novel Theater Audience Sees Undamaged Papers Removed from 
Improved Steel Cabinets After Dramatic Ordeal of Fire 


IVE hundred sales- 
F men, their eyes 

focused on one 
point, gaze with eager 
interest and suppressed 
excitement as a white 
hot steel safe, weighing 
half a ton, is drawn from 
a roaring inferno of fire 
and quickly swung three 
stories in the air. They 
hold their breaths during 
the short interval in 
which the craneman 
gathers his strength for 
a powerful jerk at the 
release rope. Dropping 
like a fiery meteor with 
a trail of scintillating 
sparks, the safe turns 
over slightly in its flight 
and crashes, corner first, 
on a pile of broken 
bricks. Two laborers 
rush in with a streaming 
hose and play it on the 
mass of hot steel, envel- 
oping it in a haze of 
hissing vapor. 


Heat and Fall Leave 
Safe Intact 


Soon the clouds of 
steam thin and opera- 
tors equipped with as- 
bestos gloves approach 
the safe and open the 
door. The theoretical 
conflagration is over and 
the safe, after subjection 
to a heat seldom attained 
in ordinary fires, com- 
bined with a fall such as 
might conceivably take 
place when floors col- 
lapse during the height 
of a devastating fire, is 
seen to be still intact, 
with its contents of 
inflammable paper 
showing no _ signs of 
the fire it has been 
through. 

Such is the spectacular 
demonstration staged 
periodically for visiting 
salesmen and executives 
by a progressive manu- 
facturer of a fire resistive 
safe. So valuable have 
these tests become that 
a special laboratory has 
been built in Marietta, 
Ohio, where new models 
of safes are subjected to 
similar rigid experi- 
ments. Equipment has 
been added by purchase 
or by invention that will 
simulate every known 
condition that safes 
must withstand in actual 
conflagrations. 

It was a Methodist 
minister who, some 15 
years ago, conceived the 
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Are Modern Office Buildings Really Fireproof? 


pues containing records valued 
at more than $5,000,000, locked 
in safes that were relied upon to be 
fire and burglar proof, were burned to 
cinders in a $15,000,000 fire, illus- 
trated above, that recently swept the 
upper stories of the Burlington office 
building in Chicago, also believed to 
be fireproof. This disaster —called 
at the time America’s first serious 
skyscraper fire—instantly raised a 
question among engineers as to the 
safety of huge modern office buildings 
hitherto supposed to be completely 
fireproof. 

Subjected to the terrific heat from 
blazing buildings 80 feet away, the 
wooden window sashes of the Burling- 
ton Building were first ignited, and 
their destruction opened the window 
spaces to the full effect of the fire. 
Even window panes with wired glass 
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melted and pulled away from the 
sashes. 

Thus breaking into the building, 
the flames found ample food in the 
wooden desks, doors, and cabinets of 
the interior, while the wooden trim 
of the so-called fireproof partitions 
was the means by which they spread 
throughout the building. 

The disaster indicates that no 
building is proof against the ravages 
of fire as long as its contents —furni- 
ture and trim—are inflammable. The 
fireproofing of vital records, there- 
fore, becomes of importance, and the 
reason is seen for the seemingly elabo- 
rate tests administered by an Ameri- 
can safe building company to its 
products. The spectacular tests are 
no more severe than conditions actu- 
ally encountered in “the Chicago 
catastrophe. 








During safe tests T 
observers in a ELAPSED 2 

near-by room 
watch the sensi- 


tive thermometers OUTSIDE 

and by signaling TEMPERA 
TURE 

the oven operators 

with a system of INSIDE 

colored lights, TEMPERA- 

maintain the heat TURE 


at a specified tem- 


The Heart of the Test 
IME 


perature 


WIRES FROM THERMOMETERS 







RED - TOO HOT 
WHITE ~- CORRECT 
BLUE -NOT HOT ENOUGH 


















ing gases. 








idea that a safe might 
be constructed that 
would be not only lighter 
in weight and greater 
in capacity than the old 
style iron safes then 
commonly in use, but 
also absolutely proof 
against destruction by 
fire. This man realized, 
as many others never 
have, that the contents 
cf a building are not in- 
cluded when the term 
“fireproof” is applied to 
a structure. For while 
fabricating materials 
such as concrete and 
steel, with which a build- 
ing is erected, may be 
proof against fire, the 
furnishings and equip- 
ment of buildings are 
usually of the most in- 
flammable nature. 


Parson’s Idea Is 


Successful 


After wide research 
and experimentation the 
Methodist minister com- 
pleted a safe that under 
test proved to be all 
that he hoped. But 
though convinced him- 
self, he found that sales- 
men and prospective 
purchasers still retained 
a measure of doubt that 
those light weight safes 
could do all that he 
claimed. So the testing 
laboratory and the spec- 
tacular tests were called 
into existence. 

Previously safes had 


been tested by placing them in wooden 
huts and igniting the huts, but such 
tests were not exact imitations of condi- 
tions encountered in real fires. Test con- 
ditions could never be duplicated; results 
varied with the wind, and there was no 
way of surrounding the safe with burn- 


« Details of the Test 


The most important apparatus at the 
present testing laboratory is a huge oven 
that can be heated to temperatures as high 
as 2000° F. by burners supplied with a 
special grade of high temperature gas de- 
livered through a six-inch main. Air 
blowers supply the air for proper combus- 
tion of the gas. 

After the safe to be tested is stuffed with 
books and loose papers in simulation of 
the customary office safe, several sensitive 
thermometers, called “‘thermocouples,’”’ are 
placed at selected locations inside the safe 
and outside in the oven. The safe is then 
locked, the oven door closed, and the 
burners are lighted. 

At the end of five minutes the thermo- 
couples register a temperature of 1100 
degrees; five minutes more and the heat 
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has increased to 1400 degrees; at 
the end of 30 minutes the heat 
within the oven stands at 1650 
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degrees; and finally, after two 
hours, a top temperature of 1950 
degrees is recorded. 

Through mica peepholes in the 
oven side, the safe appears as a 
mass of flaming red steel with 
burning gas enveloping it from 
top to bottom. Ina near-by room 
observers watch the thermocouple 
readings and maintain the hest 
at the predetermined temperature 
by signaling the oven operators 
through a system of colored lights. 

After the completion of the 
heat tests, the safe is withdrawn 
from the oven. A crane hooks it, 
then lifts it 40 feet in the air. 
It is released and dropped on a 

















FURNACE 





Rods containing thermometers 
are placed around the safe to 
indicate the oven heat 





Before a 


athering of salesmen and buyers, the white hot safe; hoisted to the ceiling, 
plunges 40 feet with a spectacular crash onto a bed of broken brick 








pile of broken bricks. Following this 
crashing fall, the safe is returned to the 
oven for a second period under high tem- 
peratures. This reheating is supposed to 
imitate the roasting undergone by the safe 
after it has fallen through a collapsed floor 
into a mass of burning debris. After an 
hour the safe is again withdrawn from the 
oven and cooled by streams of water. 

Not all the safes are tested in the pres- 
ence of thrilled audiences. The staff at 
the laboratory is constantly at work on 


routine tests, the results of which will 
tend to improve the quality of the product. 
Every 60 days a number of safes of all 
sizes are taken at random from stock and 
subjected to the most strenuous tests. 
The rating is based on an arbitrary 
standard selected after an experiment con- 
ducted by M. L. Carr, director of the lab- 
oratory. Under his supervision, sheaves of 
printed paper were placed in an oven and 
slowly roasted. As the temperature in- 
creased, the condition of the paper was 


noted through the glass front of the oven. 
At 500 degrees the paper had charred to a 
point where the writing and printing were 
illegible. Three hundred degrees was there- 
fore selected as the limiting temperature 
that should be permitted in a safe. 

Based on this standard, a safe that shows 
an inside temperature of 300 degrees after 
exposure for two hours to an oven tempera- 
ture of 1950 dezrees, is classed as a two- 
hour safe. A three-hour safe can stand off 
the 300 degrees inside heat for three hours. 


Unusual Flying Boat Has Hull and Wings of Duralumin 


OQ in its design because 
of its light weight, casehardened metal 
body and the elevated position of its 
engine, the flying boat 


popular cantilever wing form. It will be 
noted, however, that this heavy wing is 
rigidly supported by stout diagonal struts 












designed by Herr Dor- 
nier, Zeppelin designer, 
represents the latest ad- 
vance in combination 
water and air craft. . 

The specially prepared 
duralumin of which 
the hull of the boat is 
built, is processed to 
protect it against the 
corroding effects of salt 
water. The engine is 
located high in front of 
the pilot, out of the 
way of the salt water 
spray. ' 

The top wing is un- 
usually thiek—in fact, 
it is a modification of the 


Eight passengers, 
four on each side 
of the cabin, can 
be carried in the 
Dornier craft. 
Note the position 
of the engine 
high in front, 
out of the way 
of the spray 


airplane, 


from the lower wing surface. 
wing acts like a huge fin, performing a 


The front view of the hydro- 
below, shows the 
lower fin in action, lifting the . 
bow passengers. The pilot’s 


The lower 


double duty as a lifting surface, both in the 
water and in the air. 
The cabin of the plane 
offers comfortable ac- 
commodations for eight 


cockpit is in the nose of 








the machine. 

The sturdy flying craft 
appears to be well 
adapted for cross coun- 
try aerial transportation 
service, using lakes and 
rivers as landing fields. 


IF YOU want to attract 
the birds, plant the right 
trees and shrubs. Red 
cedar, the native flower- 
ing dogwood, and Vir- 
ginia creeper are best . 






























































Pipes Laid with Drills to Save Lawns 





SING com- 

pressed-air 
driven drills and 
extension rods, a 
light and power 
company in 
Brooklyn, N. Y., 
has found it eco- 
nomical when in- 
stalling electric 
light supply lines 
to bore holes from 
cellar to street 
rather than to dig 
trenches as is us- 
ually done. Dis- 
tances up to 40 
feet have been 
successfully cov- 
ered by this 
method. 

The cellar wallis 
first cut through 
with a chipping 
hammer. Then 














a drill, such as 
is used in coal 
mines, is inserted in the air hammer 
and the ground perforated for a dis- 
tance of 10 feet, which is the limiting 
length of the drill. For longer distances 
extension rods are added to the drill. 
Compressed air is supplied by a gas- 
engine driven air compressor, mounted 
on a trailer and drawn by the truck 
accompanying the working crew. 





Inserted through a gap in the cellar wall, the compressed- 
air drill bores a tunnel for the pipes 


Seventy-five per cent of the jobs can 
be handled in this way. The drills have 
been successful in pounding their way 
through all kinds of obstructions ex- 
cept round boulders. When these are 
encountered, a slight change in direction 
of the opening is usually effective in 
passing around the obstruction, ena- 
bling the drill to continue its work. 











Six Shooter Is Combined 
with Flashlight 


BY COMBINING a flashlight with a six 

shot revolver, S. P. Cottrell, of 
Buffalo, N. Y., has produced a weapon 
that is particularly valuable to night 
watchmen. 

The barrel of the gun is fastened to the 
top of the flashlight tube, and the mag- 
azine holding the six cartridges is within 
the tube. 

The gun is fired by a standard trig- 
ger protruding through the bottom side of 
the flashlight. 

The light may be used either separately 
or in combination with the weapon in 
case of emergency. 
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Dry Cell Swings Pendulum 
of ‘‘Never Wind’’ Clock 


“FUT out the clock, wind the cat, and 

come to bed” as a night-time admoni- 
tion may soon be scrapped by the per- 
fection of a clock that keeps step with the 
minutes month after month practically 
without attention. George S. Tiffany, of 
Summit, N. J., the inventor, calls it a 
“never wind” clock. 

The principal parts of the timepiece are 
a small dry battery located in its base— 
renewed once a 
year—an electro- 
magnet, and a 
torsional pendu- 
lum. The dry 
cell takes the 
place of springs 
or weight. 

To start the 
clock, an initial 
impulse is given 
the pendulum 
with the hand. 
The movement 
of the pendulum 
opens and -closes 
the circuit of the 
electromagnet, 
supplying the 
pendulum with 
the impulses that 
swing it forward and backward. With each 
of these movements the wheel of the clock 
is moved a distance of one tooth. Since the 
pendulum does no direct mechanical work, 
the friction is reduced to a minimum. 

Except occasional regulation, the clock 
requires only a yearly renewal of battery. 


A dry battery takes 
place of springs 


Vines Planted with Aid of Electric Drills 





Y THE use of an 

electric power 
drill, a Californian 
grape grower has 
devised an ingeni- 
ous method of plant- 
ing his 200 acres in 
record time. 

From a_ near-by 
power line, an in- 
sulated cable long 
enough to reach 
every part of the 
planting area was 
extended by per- 
mission of the power 
company. Four %- 
horsepower electric 
drills, each fitted with a three-inch auger, 
were then connected with the portable 
cable. One man was detailed. to look after 
the cable and another to operate the drill. 
A third placed the grape cuttings in the 











Attached to a portable wire from a power line, the drill 
bores holes for the grape plants 


holes and tamped the earth around the 
roots. It was an instant’s work to drilla 
hole 14 inches deep, ready for the plant. 

Not only was time saved in planting, 
but the cost was much reduced. 





Pocket Radio Set Tips Off Stock Brokers 





MYSTERI- 

OUS leak- 
age of secret in- 
formation from 
the stock exchange 
to curb. brokers 
was recently 
traced by an 
offiter of the San 
Francisco detec- 
tive force to a 
member of the 
exchange who 





carried a miniature radio trans- 
mitter strapped around his waist. 

The batteries were carried like gun 
cartridges in a belt around the man’s 
waist. Also around his waist were 
many turns of insulated copper wire 
used for the aerial. - 

Signals were sent by a muted 
buzzer operated by a miniature tele- 
graph key concealed in a side pocket. 
Code signals could always be caught 
by a supersensitive receiving set in 








the near-by broker’s office. 
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Explorer Finds Strange Relics of Lost Race 





These strange symbols, made up of sev- 
eral layers, extend along the face of the 
cliff for nearly half a mile 





terious caves and secret mounds, 

covered with pictorial inscriptions 
that may have been the work of America’s 
earliest inhabitants have been discovered in 
a deserted section of Owyhee County, 
Idaho, by an exploring party led by Robert 
Limbert, of Boise. 

Few of the symbols have been recognized 
by native Indians as those of their ances- 
tors, the notorious Shawnee tribe that 
roamed the Idaho plains before the white 
man came from the East; but most of the 
writings from 
their appear- 
ance and de- 
scription seem 
to ethnologists 
to be the work 
of natives hun- 
dreds and per- 
haps thousands 
of years ago. 
More than 30 
acres of rocks in 
thesage covered 
plain near the 
icon peer | {iene 
Deep Creek in 
southwest Ida- 
ho are covered 
with hiero- 
glyphics: 

Two distinct 
types of rock 
writings have 
been found. One is the ideograph or sign 
type, similar to those discovered on the 
ancient rocks of China; the other is the 
pictograph type, used extensively by the 
early Indian tribes of America. 

Most of the writing has been done on 
flat or sloping rocks, but in one place Mr. 
Limbert discovered an interesting varia- 
tion. A lava cliff that formed the south 
wall of a grassy plain was covered for nearly 
half a mile with thousands of mysterious 
inscriptions. In many places the ideo- 
graphs had been overwritten with picto- 
graphs. 

The mysterious mounds that were found 
near by may contain relics of inestimable 
value. These mounds, 20 in number and 
all pointing north and south, are from three 
to four feet wide and from two to three 
feet high. 

In the same vicinity are strange caves 
that have.never been explored. On them 


| ee boulders of voleanic lava, mys- 
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Route followed by the 
Limbert party and 
the spot near Battle 
Creek where the writ- 
ings were discovered 











Spe ee ee 











* Robert Limbert, of Boise, who 
while exploring a wild section of 
Idaho, stumbled across the rock 
carvings that may be the key 
to the earliest American history 


and around them are arrows pointing like 
an ancient “follow the arrow” game. 
Usually a series of arrows terminates at one 
of the mounds or cave openings. 

Near one large rock covered with unde- 
ciphered inscriptions Mr. Limbert dis- 
covered a small pile of broken rocks with 
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Another rock covered with mysterious 
symbols. Note arrow leading over ridge 


of rock to unexplored cave near by 


openings through which a draft of air blew 
continually, suggesting a second opening 
at some other spot. On a cold day in 
winter the moisture in this steady blast of 
air condenses in feathery puffs like a steam 
jet. In some of the smaller of these rock 
piles a quantity of decayed grass matting 
was found, with several flint knives and 
scrapers lying near by. At other places re- 
mains of tribal campfires were found. 

Some of the collections of pictographic 
symbols have been shown to Mr. John E. 
Rees, whose associations with the Indian 
tribes of that section have continued for 
half a century. One of them, as trans- 
lated by Mr. Rees, designated the grave of 
a favorite chieftain and described at length 
those feats of valor that had caused him to 
be highly revered by his followers. 

Are these symbolic records the work of a 
race of people who preceded the cliff 
dwellers, Mayas, Aztecs, and Incas of 
Peru? This interesting problem cannot be 
solved until the mounds are explored and 
the strange markings deciphered. 








DEMONSTRATE the strength 

of a new style canoe built of veneer, 

it was subjected recently to a weight of 
3420 pounds. The sag was only three- 





Frail Canoe Supports Heavy Weight 


The weight of seven men added to the ton load of heavy sand 
failed to buckle this canoe built of thin layers of veneer 






quarters inch. By making the veneer 
in long sheets, the canoes are molded 
without joints below the waterline, ex- 
cept at the ends. 
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To This Child Musical Sounds Have Color! 








Edgar Curtis, age 314 
years, picking out the 
**colors’’ he ‘‘sees’’ when 
different notes are struck 
on the piano 
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has come to the attention of scientific in- 
vestigators. 

Persons who see beautiful colors when 
they hear musical sounds are fot so rare as 
is commonly supposed, but most of them 
suppress their extraordinary faculty, think- 
ing it sometimes freakish. But Professor 
and Mrs. Curtis, instead of repressing their 
child when he described certain musical 
tones as white, yellow, red or blue, allowed 
him full freedom of expression in describing 
these sense impressions. 

Some of the boy’s impressions have re- 
cently been recorded by Miss Anna Kell- 
man Whitchurch, of Cornell University. 














My DGY¥ 
mse SIGHT 


Edgar finds that C sharp on the guitar is “black,” 


omnes while on the piano it makes him feel “‘red. ” His color 
HE — ~~ beet — ae Pagans of tone. 
. lagram at left shows how closely the centers of hearing 
eee yoo and sight are associated in the brain 
a broa urr in er 


speech was reading a story 
not long ago, to little Edgar Curtis, age 
three years and seven months, the son of 
Professor and Mrs. O. F. Curtis, of Cornell 
University. When the story was ended, the 
child said to his mother: 

“Do you know what color it is when she 
reads? It’s black.” 

A brilliant rainbow brought keen delight 
to the boy. 

“A song, a song!”’ he exclaimed. 

And so was revealed one of the most re- 
markable cases of “colored hearing’’ that 


“Edgar often goes to the piano, and to 
amuse himself, touches the keys and tells 
the colors of the sounds,” she writes. 
““Middle C he-calls red, and the tones just 
below, red or red purple. The bass ‘looks’ 
black to him and the high tones white. 
Between middle C and the white tones he 
‘sees’ reddish and bluish ones. 

Edgar never of his own accord named 
tones yellow, green or gray; but during 
some later experiments when shown these 
colors he found tones for them all.’’ 


Popular Science Monthly 














When _ disengaged, the hammer 
thrusts a wee ne steel ball into 
the metal to be tested 


Small Spring Hammer Tests 
Hardness of Metal 


MACHINE shops that cannot afford 
the expense of a Brinell hardness test- 
ing machine may utilize an apparatus, said 
to be of equal accuracy, invented by Rich- 
ard Baumann, of Stuttgart, Germany, 
which consists of two telescoping tubes. 
As the rear tube is pushed forward, a 
steel hammer in the interior is submitted 
to the thrust of a spring, and at the given 
tension, which can be adjusted by the 
operator, the hammer is disengaged. Fly- 
ing forward, it strikes an anvil and thrusts 
a hardened steel ball into the material to 
be tested. 

The remainder of the test is the same as 
the Brinell process. The diameter of the 
imprint is gaged by a microscope, and the 
hardness and strength of the material are 
derived by a formula. The new tool can 
be used both on small and large pieces, 
and as it has two thrusting intensities, it 
may be used either on soft metal or steel. 
The friction of the moving hammer is 
negligible, since it moves on a very thin 
spindle. 

The tool is so light and small that it 
can be used as a traveling outfit, or even 
be employed to test each piece individu- 
ally without removing it from the lathe. 





Engine Winds Circus Tent on Spool | =~ 
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one of the spools mounted on a large truck th 
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HSE: motor driven spools, on which circus 


tents are wound after the show is over, are 


among the most recent of the time saving de-. 
vices by which circus managements have de- 
veloped amazing speed in settling and “pulling 
up stakes’”’ during one-day stands. 


When the circus has completed its exhibi- 


tion and before the last patron has left the 
grounds, the spool, mounted on a special wagon 


backed up to the big tent, and one end of the 


canvas attached to the spool. The motor is 

started and the canvas slowly wound around 

When the show is over, thousands of yards of canvas are wound on huge motor- th 
nset shows a team of horses unwinding a big circus tent from 


e drum. 


Ait the next stopping place a team hooked to - 


e canvas ouickly unwinds the tent, 
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Working Single Handed under Water, Diver Mends 
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Ship’s Bottom by Use of Pattern Patch 


EVEN days after a submerged anchor 
S had ripped a jagged hole in the bot- 
tom plates of the Japanese steamer 
Tamon Maru VIII as she was leaving the 
harbor of Newcastle, Australia, recently 
with a full cargo of phosphates, ingenious 
ship mechanics and intrepid divers, working 
continuously, had built a coffer dam 
around the break and applied a four-foot 
patch that failed to show a trace of 
leakage. 
The feat was exception- 


holes through the undam- 
aged sections to receive 
studs for fastening the 
patch, and finally tapped 
and fitted seven-eighth-inch 
studs, about four inches 


Remarkable Repair Job Completed in a Week without Drydock 





apart. 

When all the studs were 
in place, the manholes were 
closed and a diver, descend- 








ally remarkable for the fact 
that, since Newcastle has 
no drydock, it was neces- 
sary to survey the damage, 
make an exact pattern for 
the patch, and complete the 
repairs under water, while 
the big vessel floated be- 
side her dock. The Tamon 
Maru VIII is 327 feet long, 
with a beam of 41 feet, 
and gross tonnage of 2977 
tons. 

All that had saved the 
vessel from sinking was her 
double bottom, as the colli- 
sion ripped a jagged hole in 
the outer shell. Before the 
work of patching the hole 
could be undertaken by a 
diver on the outside and by 
men working between the 
false and the outer bottoms, 
it was necessary to clear 
the space of water and close 
the hole temporarily. 

The damaged portion of 




























































Using a special 
clearance nut 
(at right) as 
a compass, 
the diver 
described 
circles on 
the tem- 
plate 
around 
the studs, 
to deter- 
mine the 
exact center 











The patch plate, with holes drilled on centers determined 
by the diver’s template, ready to be fastened on studs 


of each hole 
to be drilled 
in the patch 


tapped through the ship’s bottom 


the hull, about four feet six inches on 
a side, was first surrounded with a coffer 
dam, about six feet square, built of heavy 
timbers. By.means of hook bolts, this 
dam was fastened to the hull by a diver. 
The space between false and outer bottoms 
was then pumped dry and an emergency 
entrance was cut from the tunnel through 
which the propeller shaft passes. 

All was now ready for the actual work 
of preparing the patch. In cramped quar- 
ters between the floor of the hold and the 
outer plates, workmen removed the dam- 
aged portion of the plates, then drilled 


ing again below the ship’s bottom, removed 
the coffer dam from the outside and pre- 
pared to measure the patch. 

It was essential that the holes to be 
drilled around the edges of the patch should 
fit exactly over the studs protruding from 
the bottom of the hull. To this end, a 
template was prepared from rough mea- 
surements, with holes drilled sufficiently 
large to prevent any trouble for the diver 
in slipping the template over the studs. 

Having placed the template in position 
over the hole, the diver, with the aid of a 
special, compass-like clearance nut, de- 




























































To permit repair work 
within the vessel’s 
flooded ballast tank, a 
coffer dam of heavy 
timbers, shown above, 
was bolted by a diver to 
the bottom of the hull 
over the hole. The tank 
was then pumped dry 


scribed a circle on the tem- 
plate around each stud, 
from which the exact center 
of each hole on the final 
patch was later determined. 

So successful was this 
method that although the 
holes in the patch plate 
were drilled to a tight fit, 
the patch slipped over the 
pilot studs and the 34 re- 
maining studs without a 
hitch. The diver tightened 
all the studs to the limit. 

Then, as water was pump- 
ed from the ballast tank, 
water pressure from below 
the hull forced the plate 
closer to the ship’s 
bottom, while the 
diver took up slack. 

To complete the 
work the plate on 
the inside was cov- 
ered with a four- 
inch layerof cement, 
producing a patch 
so strong that the Tamon 
Maru VIII was given a 
bill of clearance from 
the port officials permit- 
ting it to proceed to any 
part of the world. 





Cross section of ship’s stern, showing 
ballast tank where workmen made 
repairs, and protecting coffer dam 
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Radical New Shoe with “Automatic Fit” Promises 
Us Relief from Common Foot Troubles 


Manufacturer's Scientific Shoes Based on Natural Foot Shape 


By Robert E. Martin 


HE neglected cause of a multitude 

of human ills—badly fitting shoes, 

which statistics show are worn by 
from 70 to 90 per cent of our male popula- 
tion, and which, science has lately proved, 
produce serious bodily disorders and actu- 
ally gravely impair many a man’s earning 
power—may be remedied by a radical 
change in shoe design now being developed 
in Rochester, N. Y. 

After more than half a century in which 
machine-made shoes have been the stand- 
ard American footwear, designed rather for 
appearance and economy than health and 
comfort, Oliver E. De Ridder, vice presi- 
dent of a great shoe manufacturing plant, 
has invented a new style of last that ingeni- 
ously adapts the inner sole of the shoe to 
the delicate contour and structure of the 
human foot. Mr. De Ridder made thou- 
sands of molds and measurements of feet 
during seven years of research work, before 
the new, specially shaped lasts were per- 
fected. 


What’s Wrong with Modern Shoes? 


That modern shoes, manufactured in 
quantity, and so designed as to crush the 
wearer’s delicately curved sole against a 
flat surface, -are really the fundamental 
cause of innumerable foot troubles, was the 
theory from which Mr. De Ridder started. 

*‘All modern shoemaking machinery,” he 
says, “is standardized and designed to the 
use of a last which is flat-soled. It does not 
attempt to fit lateral arches, and its heel 
tread is flat, or nearly flat. It is designed 
to produce inner soles that are practically 
flat. The channeling and welting ma- 
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Above: How 
contours of 
thousands of 
feet were meas- 
ured in perfect- 
ing the revolu- 
tionary new 
shoe lasts. The 
small circles 
mark the three 
main weight- 
bearing points 
of the foot, 
while the lines 
trace four im- 
portant lateral 
and _ longitu- 
dinal arches 
whose delicate 
structure is 


abused by badly 














A Rebel Shoemaker’s 


Message for You 


“PIXHE modern shoe carries its own 
condemnation with it —in the shape 
of no less than 126 devices now on the 
market for remedying the defects that it 
has caused in the human foot. Flat foot 
and the hundreds of other troubles that- 
affect wearers of the ordinary shoe are 
caused by the struggle of the foot to accus- 
tom itself to a hard, flat sole that does not 
allow the joints of the foot free play.” 

This verdict of Oliver E. De Ridder, in- 
ventor of a revolutionary method of mold- 
ing shoes to fit the natural curves of the 
human foot, comes with the authority of 
an expert who has examined and measured 
the feet of thousands of men and women, 
who has studied the history of shoemaking 
from its beginning, and who is known as 
“the Edison of the shoe industry.” 

“TI have no doubt,” says Mr. De Ridder, 
basing his conclusions on the results of 
these studies, “that if we were to cramp 
our hands in the same way that our feet 
have been cramped for generations, they, 
too, would develop bunions and broken 
down muscles.” 

Thirty-five years ago, when De Ridder 
began as an apprentice in one of the 
largest shoe factories in Rochester, N. Y., 
he evidenced a bump of curiosity and a 
genius for hard work that soon resulted in 
the development of many important new 
features in footwear. From the start, 
although shoemaking machinery had been 
standardized to the use of a flat soled 
last, he challenged the correctness of this 
standard. His studies and his innova- 
tions eventually placed him in a position 
of authority, and today he is vice president 








Oliver E. De Ridder 


and general manager of the factory in 
which he learned his trade. 

To avoid now some of the serious foot 
troubles that Mr. De Ridder hopes his 
new system of manufacture will ultimately 
correct, experts say that you should insist 
more strenuously than most people do on 
correctly fitting shoes; that you must 
avoid especially shoes that are too short; 
that you must not lace your shoes too 
tightly; and that you should give your 
feet variety, changing frequently from one 
pair of shoes to another, and to comfort- 
able slippers at home. 

















A ON Fitting Shoeleather to the Normal Foot 


Below: 
Three mold- 
ed  depres- 
sions in the 
inner sole of 
the De Rid- 
der shoe re- 
ceive natur- 
ally the three 
weight bear- 
ing points of 
the foot—the 
heel, ‘‘outer 
ball” and 
*‘inner ball’’ 





fitting shoes 






To establish correct contours, plaster casts were 
thus made of hundreds of normal human soles 


chines are, every one of them, operated 
on flat-tread inner soles. 

“The result of this method of compress- 
ing a beautifully curved foot against a flat 
surface is as senseless as the custom of 
binding a flat board to an Indian baby’s 
head,” says the inventor. “It has no justi- 
fication from the standpoint of the anatomy 
of the human foot, which has three weight- 
bearing points, and four important lateral 
and longitudinal arches. Open and close 
your hand, and you will see the joints move 
from one position to another. There is a 
similar motion of the joints of the feet in 
walking. Indeed, the most beautiful 
mechanical devices and engineering struc- 
tures are found in the foot, yet with the 
flat-bottom last now used we force these 
joints down upon a flat surface and depress 
the arches. The flat-bottom 
last is an anachronism, prob- 
ably responsible for 90 per cent 
of the troubles which wearers 
of modern shoes experience.” 

The extent of these troubles 
is made apparent by the army’s 
wartime experience. When the 
draft took able-bodied men of 
all classes to army training 
camps, an official inspection 
revealed that as many as 231 
men of every thousand from 
the northwestern states and 
California were afflicted with 
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ge troubles has resulted 
“national campaign for better- 
. fitting shoes, launched in Chi- 
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flat foot, while among men from the rest of 
the country outside of the South the ratio 
ranged from 80 to 144 in every thousand. 
On the other hand, among men frdm seven 
Southern states, the ratio was only from 
41 to 79 athousand. The astonishing com- 
parative freedom from foot defects of 
Southern army recruits was attributed by 
medical experts to the more common 
practice in Southern rural regions of going 
barefoot during early years of life—appar- 
ently strong testimony to the evil effects 
of modern shoes. 

The draft figures further revealed that 
from 70 to 94 per cent of all enlisted men 
wore shoes that were from one half to 
3% sizes too short! In fact, next to the 
stomach, physicians declare that the feet are 
the most abused part of the human anat- 
omy, and the foregoing figures show that 
men are as guilty as women in this disre- 
gard of sensible hygiene. 

Recent recognition of the serious conse- 
quences to general health from foot 
in a 


The Old Way and the New 
in Shoemaking 


Above, at right: A typi- 
cal flat-soled last. Con- 
trast its shape with the 
natural foot, shown at 
right. Below, the De 
Ridder last, dotted lines 
indicating how its bulges 
correspond 
to the 
weight 
bearing 
points of 
the foot 


cago, Ill., by medical authorities, who assert 
that badly fitting shoes must ultimately 
succumb to the same fate as tight corsets. 

Now the claim is advanced on behalf of 
the new shoe design invented by Mr. 
De Ridder that a bad fit will be impossible, 
since the inner sole in this shoe bears certain 
pronounced indentations that fit precisely 
the weight-bearing surfaces of the soles of 
the normal human foct, as determined after 
seven years of reseatch in the making of an 
uncounted number of molds and measure- 
ments. 


Shoe Evolution—Queer Types of Other Days 


None of the quaint shoes shown above, beginning with the light sandal 

of the ancient Greeks, was so injurious to the foot as some tight modern 

shoes, when incorrectly fitted. According to Mr. De Ridder, the evolu- 

tion of the shoe has resulted, not in progress, but ‘in a standardized 
product less hygienic than what our ancestors wore 
































The mold in the tread of 
this new shoe may be com- 
pared with the impression 
left by your bare foot in the 
pliable, moist sand at the 
seashore. The inner sole is 
molded by steel dies, under 
high pressure, to these con- 
tours of the foot, and the 
shoe is built on a last thus 
molded. 

The great advantage 
claimed for shoes built upon 
the new dies and lasts is 
that the depressions in the 
sole that receive the weight- 
bearing points of the fcot, 
the inner and outer ball on 














either side of the metatarsal 

arch and the heel, hold the 

foot naturally and overcome 

\ the tendency to slip back- 

ward,,forward, and side- 

\ ways. This tendency is 

| ordinarily resisted by bind- 

} ° Ing the foot down against a 

flat inner sole, a barbaric 

process which weakens and 

strains the muscles of the 

arches, and causes a mus- 

cular fatigue which is com- 

municated to the entire 
body. . 

In making these shoes the 

* molded inner soles are as- 


What you see in one of the new X-ray machines, 
now increasingly familiar in many shoe shops. 
normal position of bones and joints is shown in the 
upper X-ray inset, while the lower inset shows their 
compression by a new shoe that is both too short 


The 


and too tight for its wearer 


sembled with the uppers on specially de- 
signed lasts, which also reflect the contours 
of the bottom of the feet, and a springy 
filler composition is placed between the 
molded inner sole and the flat outer sole. 
The entire sole is then rolled under pres- 
sure, so that the elastic filling fills the 
spaces between the inner and outer soles, 
the entire sole remaining comfortably light. 
The contours, therefore, remain fixed, while 
the outer surface of the sole is like that of 
an ordinary shoe. 

Mr. De Ridder’s effort, to sum it up, has 
been to design a shoe that will give the 
same foot comfort from the start that an 
old shoe does, without detracting from its 
outward appearance. 








N THE normal human foot the arch 

may be compared with a resilient 
bow, which bends under the weight of our 
bodies as we walk and gives the ‘“‘spring’’ 
to our step. 

The accompanying X-ray diagram illus- 
trates the foot’s bowlike structure and 
shows how, in a tightly laced, ill-fitting 
shoe, the joints of the foot are compressed, 
while pressure applied by the tight lacing 
in the direction of the arrow causes the 
arch to lose its natural, bowlike resiliency. 
The muscles that should pull it back into 
shape at each step are strained, and 
finally grow flabby. 

Thus the arches break down, causing 
muscular fatigue that is communicated to 
the entire body. 








How Flat Soles and Tight Laces Ruin Our Feet 


‘At the same time, 
compression of the 
joints against the 
flat sole often 
causes bunions and 
other foot troubles. 
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Automatic Hitch for 
Tractor Trailer 


PECIAL automatic hitching attach- 
ments for the tractor trailer, which 
transfer the dead weight of the trailer from 
the drawbar to the spring suspended plat- 
form of the tractor, have been incorporated 
in a new type of trailmobile. 

By means of a long tongue that slides 
over the platform of the tractor, 30 per 
cent of the trailer load is pivoted directly 
over the tractor wheels where the traction 
is greatest. 

Chain controls permit the tractor driver, 
from his position in the seat, to drop 
the trailer. First, the prop that sup- 
ports the trailer when idle is lowered. 
Afterward a pin is pulled from the drawbar 
post and the eyelet of the bar lifted over the 
post. The tongue of the trailer slides down 
an inclined skid from the tractor platform. 

In hitching the trailer, the driver uses 
the chain to guide the eye over the pin. 
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How the tractor 
driver, from his 
seat, hitches the 
trailer, is shown 
at the right. As 
the trailer tongue 
slides up an in- 
clined skid, the 
driver lifts the eye 
of the drawbar 
over the pin by 
means of the chain 
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GLUE pencil that leaves a dot of 
mucilage wherever it is pressed 
upon the paper is the latest invention 
to replace the pastepot. The device is 
equipped with a small ball valve at the 
tip, similar to the valves in some types 
of grease cups. This makes the pencil 
leakproof, since the valve closes the tip 
until the pencil is held vertically and 
pressed upon the paper. 
The barrel Of the pencil is filled with 
mucilage by slipping off the valve head, 
just as a bottle stopper is removed. 





Glue Pencil Replaces Paste-Pot 











Rubber and Auto Fuel 
from Corn Cobs 


lettcm the lowly corn cob it: is now pos- 
sible to produce low priced substitutes 
for hard rubber and synthetic resin prod- 
ucts, thanks to research work by chemists 
of the Department of Agriculture. These 
chemists announce that a new motor fuel 
supply may also result. 

These achievements, it is said, have been 
attained through the perfection of methods 
for producing from corn cobs a chemical 
compound known as furfural. The com- 
pound is made in a pressure cooker. 
Furfural, blowing off with the steam, passes 
through a condenser and is separated from 
the water by distillation. 


New Machine Cuts and Folds 400,000 Boxes an Hour 


we orders for folding boxes being 
placed by the 100,000,000, and with 
one plant alone producing 3,000,000 cig- 
arette cartons every day, even the latest 
development in automatic machinery for 
making folding boxes, capable of turning 
out 400,000 units an hour, has difficulty in 
keeping pace with the public demand for 


package goods. 





CYLINDER WITH 
COUNTER-DIES 








STEEL CUTTING 
AND CREASING RULES 





How the cardboard blanks 
are creased and cut 


CYLINDER WITH 
COUNTER DIES 


SHEETS CUT 
AND CREASED 


ote 


eels ae) BR iw? 
: ee 


 Carimte ant 


In the latest cutting and folding press 
the*cardboard for boxes is first printed or 
lithographed on large sized sheets, often.in 
six colors. As many as 300 complete pat- 
terns may be laid out on a single sheet of 
stock, and all of these are cut out simul- 
taneously by a manifold cutting die. 

To prepare the boxes for folding, another 
set of knives placed in the same die scores 
the creases. The difference in depth of 
cut between a cutting and a creasing die 
is only 0.005 of an inch. The diemaker 
cuts standard rules to the different lengths 
required for each die, and assembles them 
in a form as a printer assembles type, 
using blocks of cherry wood to fill in the 
blank spaces. 

After the cutting form, or “‘chase”’ is 
bolted to the flat bed of the box making 
machine, a cylinder that rotates just above 


The entire — prinTED SHEETS FED 


process is ALLY 
att eof AUTOMATICALL' 
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“CREASING RULES 


is prepared as a “counter die” by gluing 
a sheet of boxboard around the cylinder 
and cutting out a little strip of this paper 
over every creasing rule on the flat die. 
When the press is in operation, the creasing 
rules force the stock into these crevices, 
and make creases for folding, while the 
longer rules cut a little deeper and sever 
the stock into blanks for the boxes. The 
average speed of a press is 1500 full size 
sheets an hour. 

The separate blanks are then fed auto- 
matically into a gluing machine, through 
which they pass at high speed. Here the 
inside edges of each blank are given a coat 
of hot glue, then steel rollers fold the blanks 
along the creased lines with sufficient 
pressure to glue the box tightly together. 
The finished boxes are then tied into piles 
of 100 on an automatic bundling machine. 


Snakes Kill Few Persons 
in the United States 


EATH from snake bites in the United 
States is comparatively rare, although 


the average mortality from venomous: 


snakes is more than 10 per cent of the 
persons bitten, according to figures com- 
piled by the Biological Survey of the De- 
partment of Agriculture. 

The reason for this is that relatively few 
persons encounter or are bitten by the 
dangerous species. The most venomous of 
American snakes live in sparsely settled 
districts. 











Novem 


\ 


——— 








squaré 
each « 
towar 
and t 

Ral 
scurry 
of riff 
cornfi 
some 
Other 
flutte: 


The 


Th 
Holst 
is on. 
Long 
to th 
topic 
withi 
when 
ers W 
horse 

Alt 
of th 
hunt. 
a legi 

















OS- 
tes 
yd- 
sts 
ase 
uel 


en 
ds 
cal 


er. 
ses 
om 


ing 
der 
per 
lie. 
ing 
eS, 
the 
ver 
‘he 
ize 


igh 
the 
oat 
rks 
ent 
er. 
les 
ne. 


ted 
igh 


ous: 


the 
m- 


De- - 


few 
the 
s of 
led 





November, 1922 








Whole Community Joins in Nebraska Coyote Hunt 















thousands of grownups and 


children, distributed over a Nebraska 

prairie in the form of a_ hollow 
square, 10 miles on a side. At a signal, 
each of the four sides advances, closing in 
toward the center, guided by captains— 
and the fun begins. 

Rabbits, scared from their burrows, 
scurry helter-skelter, pursued by the patter 
of rifle bullets. Grouse, frightened from 
cornfields, fly up over the inclosing lines, 
some of them to be dropped by crack shots. 
Other small animals and birds scamper and 
flutter to shelter. 


Tenis thousand men, women and 


Thousands Participate in the Hunt 


The great community coyote hunt of 


Holstein, Neb.—the big event of the year— . 


ison. And it isa community affair indeed. 
Long before the day is set, ‘““Are you going 
to the wolf hunt?” is the one important 
topic of conversation in Nebraska counties 
within traveling distance of Holstein; and 
when the big day comes, hundreds of farm- 
ers with their families arrive in wagons, on 
horseback and in automobiles. 

Although coyotes, the thieving wolves 
of the prairies, are the main objects of the 
hunt, any wild creature that runs or flies is 
a legitimate target. 
















Above: A typical community coyote hunt at Holstein, Neb., in which 
children, forming a 10-mile hollow 
square, close in and trap the prairie wolves. At right: Nine of the 
animals bagged in the most recent hunt 





rope the coyotes. 
loop the animal he was chasing, caught up 


One rider, failing to 


with the elusive creature, and grasped it 
by the tail, later riding around the ring 
proudly displaying the snarling beast be- 
fore killing it. 

Finally the thousands of closely packed 
foot hunters impatiently broke from the 
lines, firing at the animals whenever the 
chance offered. When the closing signal 
was blown, a counting showed nine dead 
coyotes. The pelts were auctioned off 
and the proceeds donated to a local charity. 
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When one of the prairie 
wolves is sighted, the cry 
‘*Coyote! Coyote!’’ 
passes down the long 
lines. As the square 
grows smaller, _ fields, 





hills, and canyons are 

rapidly combed. The 

captains ride up and down the lines, closing 
unwatched gaps through which a coyote 
might escape. 

Yet in spite of these precautions, during 
the last hunt three broke through the trap 
to freedom. One of them, creeping over a 
knoll, apparently hoping to escape the ad- 
vancing line, which he could see from 
either side, crouched low in the grass until 
the tread of the feet was almost on him. 
Then watching his chance, he picked an 
opening and leaped for it. The surprised 
hunters missed shot after shot, and the 
frenzied animal, traveling at a pace that 
probably broke the reeord in coyote annals, 
actually distanced the gun shots and made 
himself safe. 

A flag tower in the basin of a ring of hills 
was the objective of the closing lines. But 
instead of closing up at once and despatch- 
ing the corraled wolves, the hunters halted 
a few hundred yards away while horsemen 
entered in a futile but exciting attempt to 





Huge Hillside Sign Built of Old Boxes 











On A steep hillside in the suburbs of 
a southern California city is a huge 
outdoor advertising signboard consisting 
of but one word —“‘Lots”—in white letters 
75 feet high and a maximum width of 20 
feet. The sign can be seen and read for 
two miles along a much traveled -boule- 
vard. From a distance it appears as if it 
were built of concrete, but — 





LOSE inspection 
reveals that the 
builder saved 
money by forming 
odds and ends of 
packing box lumber 
into letters and 
painting them 

















Fire Blasts Kill Weeds 
in City Parkway 


ema cempesiale-so is now being used to 
destroy weeds along the parkways of 
Alhambra, Calif. The city has equipped 
a wagon with a combination pressure tank, 

















Blasts of flame from a mixture of kero- 
sene and air, sear the weeds 


a kerosene reservoir, and a small gasoline 
engine to drive a centrifugal blower. 

From the tanks the mixture of vaporized 
kerosene and -compressed air is delivered 
through hoses ending in long metal nozzles 
improvised from 14-inch pipe. The blast 
of flame is so hot that weeds are consumed 
in an instant. Two men with this appa- 
ratus can destroy as many weeds in an 
hour as they could dig in a day, 
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Camera Reveals 


ORSE races “won by a nose” are too 

close for the human eye to judge cor- 
rectly, say experts. For this reason 
European race tracks are adopting a 
photographic method that not only 
pictures infallibly the final result, but 
also preserves a vivid record of the 
thrilling progress of the leaders during 
the last six feet of a neck-and-neck 
run. 

Five individual cameras are in- / 
clos2d in one box, with the lenses 
arranged one above the other. 
Electrically controlled shutters 
set in motion by observers 


Which Is the Winner? 


6 


4, 








New X-Rays Discovered 


EASUREMENTS made in 12 
different gases and vapors by 
the Bureau of Standards reveal X- 
rays having wave lengths never before 
known. There has always existed a 
dark region between the waves of vi8i- _ 
ble light and those of the longest X- 
rays, but this gap is now nearly closed. 
X-rays, light waves, and radio 
waves differ in their wave lengths. 
Radio waves are the longest, then 
follow light waves, which vary from 
the red end of the spectrum to the 
violet, and lastly the X-rays, the 
longest waves of which have been 
found to be only one billionth of a 
millimeter in length, a millimeter be- 
ing about one twenty-fifth of an inch. 
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Winning Horse when Judges Fail 





















instant after crossing the line 


Typical installation of the new European ‘‘umpire 
cameras,”’ which reveal the winning horse in a close 
race more accurately than could any human eye, is 
shown above, the black boxes halfway up the 
judges’ stand each containing a five-lens camera 
of the type illustrated in the inset. Note in picture 
at left, that the second horse passed the winner an 


near the track open the camera shutters 
progressively. The result is a progressive 
series of five photographs taken at brief 
intervals similar, except in frequency, to a 
motion picture strip. An ultra rapid 
lens designed especially for the work, 
provides the necessary definition 
over a wide field. 
The plates are spe- 
cially selected for 
their extreme sensi- 
tiveness. With the 
combination of fast 
lens and plate a 


shutter speed of 
1/1300 of a second is 
possible. 


An idea of the 
rapidity demanded 
in the lenses is easily 
understood from the 
fact that the dis- 
tance covered by 
each galloping horse 
between one picture 
and the next is ap- 
proximately 40 cen- 
timeters, or about 
16 inches. The five pic- 
tures taken together repre- 
sent a distance covered of 
slightly over six feet six 
inches. 

To be of use as a basis of 
decisions it is essential that 
the plates be developed 
within a short time after 
the finish of the race. Ap- 
paratus conveniently ar- 
ranged accomplishes this. 
In practice it was found 
possible to have the five 
plates developed and en- 
larged to a 16 by 20 sheet 
within eight minutes after 
the horses had crossed the 
finishing line. 





Chain Screens Protect from Furnace Heat 


oe pro- 
tective screens, 
made of many small 
chains hung verti- 
cally from the top of 
the furnace door 
hold back the in- 
tense heat of the fire 
in many American 
factories and pre- 
vent flames from 
striking back at the 
worker when the 
door is opened. The 
fire is constantly vis- 
ible through the 
strands, yet  ther- 
mometers have 
shown that with the 
screen in place 85 














per cent of the glare 
and heat from the 
glowing bed of coals 
is held by such means within the furnace. 

Where tongs must be used to insert and 
withdraw material from the furnace, the 
chains terminate in metal tubing, since 
chain links would catch in the jaws of the 
tongs. In other installations the chains are 
arranged on pulleys so that when the fur- 
nace door is opened, the screen drops in 
front of the aperture. 





Numerous small chains, hung at the furnace door, 
hold back 85 per cent of the glare and heat 


During the recent test of the effectiveness 
of the chain screen, a thermometer regis- 
tered a temperature of 110 degrees at a 
point 10 inches from: the closed door. 
When the door was opened without a 
screen in place, the temperature increesed 
to 400° F. Upon screening the door, the 
thermometer dropped to 135 degrees, show- 
ing a heat protection of 265 degrees. 
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Will New “Sugar Cane Lumber” 
Cut Cost of Home Building? 
Great Strength in Boards of Waste Fiber 


factured from sugar-cane waste and 

remarkable for extreme lightness, 
strength, and excellent insulating qualities, 
is now being turned out by Louisiana man- 
ufacturers, who claim that their product 
will lower the cost of house construction, 
cut home fuel bills in half, and, when made 
into shipping containers, save hundreds of 
thousands of dollars annually in freight 
bills. 


“Cane Boards” 900 Feet — 


One of the unique characteristics of this 
“magic cane lumber” is the extraordinary 
size in which it can be manufactured, 
boards 12 feet wide and 900 feet long— 
nearly the height of the Eiffel Tower— 
having actually been produced in a plant 
recently erected in New Orleans, La. 

The new lumber is made from “bagasse,” 
which is the fiber left after the juice is 
pressed from the sugar cane. A yearly 
production of nearly 500,000 tons of bagasse 
was formerly burned under the boilers of 
the sugar refineries as the cheapest way 
of disposing of it; but recently a proc- 
ess has been discovered by which it can 
be converted into a lumber that will 
not split, and which is so light that 
a man can lift a board four 
feet wide and 12 feet high with 
one hand. 


A NEW ‘woodless’” lumber, manu- 


At right: In huge break- 
ing machines the sugar- 
cane fiber is reduced to 
short lengths and mixed 
with chemicals to form 
a cohesive 
building 
board 










The first step in the lumber-making 
process is to cook the fibers in huge vats to 
kill the spores that otherwise would cause 
decay. The fibers are then placed in beat- 
ing machines, which separate them. Here 
they are treated with waterproofing chem- 
icals and coated with a sticky substance 
that makes it possible to mat them 
together. 

The final step in the manufacture is to 
compress the fibers into lumber by passing 
them beneath heavy steel rolls. The lum- 
ber leaves these presses in long, continuous 
sheets that move slowly through a 900-foot 
drying oven, heated to 3(0° F., where the 
water content is evaporated. This oven is 
said to be the largest of its kind in the 
world, removing 120,000 pounds of water 
daily. The sheets are then cut automatic- 
ally by saws into standard lengths, and 
stacked for shipment. 

Like wood, the bagasse 
lumber is composed chiefly 
of cellulose. The finished 




















A 4 by 12 foot sugar-cane board that 
a man can lift with one hand 





product resembles exceed- 
ingly hard, tough cardboard. 






























Because the fibers are very long, the 
material cannot easily be split by 
driven nails. The felting and compact- 
ing process fills the structure with tiny 








Ten thousand tons of bagasse at New 
Orleans, waiting to be manufactured 
into building board 

















This bungalow was built entirely of the 
new woodless lumber 





air cells that make it light and im- 
pervious to heat. 

The new lumber is being used for 
siding on houses and for making pack- 
ing boxes. Since quarter-inch bagasse box- 
ing material weighs only a quarter of a 
pound to the square foot, its use results in a 
great saving in freight charges. For ex- 
ample, one company that formerly shipped 
100-pound packages of merchandise in 
wooden containers weighing 20 pounds, 
now ships the same merchandise in bagasse 
weighing only 814 pounds. For a distant 
shipment in carload lots, this company 
announces a saving of $1400 a car. 

Because of its insulating quality, the new 
lumber in the form of boxes is said to hold 
merchandise at the packing-room tempera- 
ture for three days when shipped in the 
ordinary freight cars. This quality often 





.From beneath giant 
rollers that compress 
the sugar-cane fibers, 
the new lumber is- 
sues in an_ endless 
ar 


eliminates the need of re- 
frigerator cars. 

Experiments seem to indicate 
that bagasse lumber is stronger 
than wood for house construction. 
In one test, studding was covered 
with the bagasse lumber and ordinary wood 
sheathing, to imitate a section of the side 
of a frame house. The siding was nailed 
on in the usual way, and the lower sill of 
the frame was clamped to the base of a test- 
ing machine, while an upward pull was 
applied to the top plate. In the bagasse 
lumber, there was a movement of only 0.01 
inch at a pull of 1200 pounds, and 0.42 inch 
at 2600 pounds, while the wood sheathing of 
three-quarter-inch boards six inches wide 
was moved 2.14 inches at 1200 pounds. 


As a Substitute for Wood 


Bagasse lumber is said to be fire resistant 
and to take paint, plaster, calcimine or 
stucco without treatment. One ton of 
bagasse will make 3000 board feet of lum- 
ber. The makers estimate that the waste 
from the Louisiana canefields alone could 
produce a billion and a half board feet of 
“lumber” annually. The best grades of this 
“woodless” ceiling and weatherboarding 
lumber recently sold at $38 a thousand 
square feet, as compared with a price of 
from $50 to $60 on ordinary ceiling: 
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Smoking on Air Liners Is 
Safe with Pipe Cap 


prre smoking on air liners is made safe 
by a novel pipe cap and lighter recently 
introduced in England. It consists of a 
cylinder of metal gauze closed at one end 
and terminating at the other in an attach- 
ment to the pipe bowl. 

The match is inserted through a self 
closing aperture in the gauze and ignited 
by striking the head on a strip of abrasive 
material inside. The gauze allows air 
currents to pass inward and the smoke 
outward, but the flame within can never 
ignite gasoline vapor on the outside, since 
the fine wires quickly lower the temperature 
of the flame below the gas ignition point. 
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Traveling Crane Cleans Water Intake 


HE. use of a 

traveling elec- 
tric crane to clear 
silt and debris 
from the water in- 
take of a power 
plant is a new de- 
parture in engi- 
neering. In the 
installation at 
Cincinnati, Ohio, 
large debris is 
arrested by heavy “et 
iron grillwork 
backed by travel- 
ing screens, while 
a grab bucket 
from the crane re- 
moves both the 
silt from the well 
and the driftwood 
from the front of 
the hurdle or grill. 
The grab bucket 
is often called on 
to handle heavy 
material. Fre- 
quently it brings 
up large water- 
logged timbers, 
and on one occa- 
sion a cow drowned in an upriver flood 
some weeks before. 

The intake well is shaped like a sector 
of a circle, and the crane spans it radially. 
One end of the crane pivots and the other 
travels on an arc-shaped track at the out- 
side edge of the well. The crane trolley 
with its suspended bucket travels along 
the entire length of the crane, and is con- 
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Runs Homemade Coal Conveyor 


Coal passes through a chute at the bottom of the truck to the conveyor, which 
carries it to another chute leading into the cellar 


Sie DELIVER coal to customers living 
in houses 50 or more feet from the 
nearest driveway, without injuring the 
lawns, shrubs, and flower beds surrounding 
the dwelling, an ingenious coal dealer in 
Seneca Falls, N. Y., has built for himself a 
portable conveyor out of odds and ends 
picked up about his coal yard. 

The conveyor, driven by a 11%-horse- 
power gasoline engine, is mounted on two 
wheels and is long enough to bridge a 
lawn from 30 to 50 feet wide. The coal is 
delivered to the conveyor by a short grav- 
ity chute from the bottom of the coal truck 
and is carried to the top of the conveyor 
trestle, where it is dumped into the chute 
that delivers the coal through a window to 
the bin in the cellar. 

After the gasoline engine of the con- 
veyor has been started and the trapdoor of 
the truck opened, the coal automatically 
begins its journey to the coalbin without 
any manual assistance. Two tons of coal 


can be delivered by this conveyor in not 
more than six minutes.~ 





Sunlight Cure for Rickets 


‘THat rickets, a common disease among 
children, is caused by lack of sunlight 
rather than by lack of vitamines, as has 
been supposed, is the conclusion reached 
after experiments with sunlight at the 
College of Physicians and Surgeons, Colum- 
bia University. 

Tests with animals revealed that the 
disease was contracted almost without 
exception by those kept in darkness, while 
\other animals on the same diet, but exposed 
regularly to sunlight, showed no signs of 
the disease. 

Ultra violet rays of the sun, passing 
through the skin, are believed to act power- 
fully on the blood, effecting what is usu- 
ally a permanent cure. 
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ivoted crane sweeps along the arc-shaped well, 
bucket removes 


ebris arrested by grillwork 


trolled by an operator, who is guided in his 


action by peering down between the I-- 


beams from which the bucket is suspended. 

The extreme span is 50 feet, and the 
total lift of the bucket 100 feet. Two 71%- 
horsepower motors operate the trolley, 
and two 45-horsepower motors the bucket. 
All four of the motors are equipped with 
electric brakes. : 





Silent Practice ’Cello Is 
Collapsible 











_ grenaresagen that the long hours of 
practice on her ’cello sometimes both- 
ered occupants of adjacent rooms, Mlle. 
Adele Clément, an honor pupil of the Paris 
Conservatoire, has invented a semi-mute 
*cello which is collapsible. 

Without sounding board and sound 
chamber, the ’cello cannot be heard outside 
the room in which it is played. 
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Practising on the s‘lent ’cello 
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Counter on Auto Wheel 
Measures Distances 


P packpey speed in road measurements, 
such as are required in staking out 
telephone poles, has been obtained by the 
invention of an electric device, attached 
to the automobile wheel, that accurately 
records distances. 

The counter is mounted on the instru- 
ment board, and is operated by an electric 
interrupter on the front wheel, which con- 
sists of two small stationary brushes in con- 
tact with a revolving surface fixed to the 
wheel. Insulated segments set in the part 
attached to the wheel interrupt the circuit 
through a counter magnet as they pass over 
the brushes. The interrupter is arranged 
to count half revolutions of the wheel, each 
count representing about four feet. 

The above photograph shows the wheel 
lifted f10m the axle, revealing contact points. 








Movable Stairway Vanishes 


into Ceiling 





ORTABLE stairways 

that slide into the 
room above have been 
developed for use in 
bungalows where space 
must be conserved and 
in houses where space is 
not available for perma- 
nent steps. A_ panel- 
covered opening about 
the size of an ordinary 
door accommodates the 
passage of the stairway 
through the ceiling. 

The stairway slides on 
rollers supported by the 
hinged § ceiling door. 
When it is desired to use 
the steps, a slight pull on 
a chain lowers the panel 
and the stairs slide down- 
ward. A catch at the 
top holds them securely. 

To raise the stairs the 
housewife slides them 
up on the panel, aided by the springs, 
partly supporting the weight of the 
stairs. After a certain point has been 





panel door into the ceiling. 











reached, the counterbalance formed by 
the upper end automatically closes the 


Pull achain, 
and the 
stairway 
slides down 
on rollers 








Truck Body Dumps Bricks in Neat Pile 





A SPECIAL truck body 
recently developed for 
handling bricks will dump an 
entire load in a neat pile con- 
taining from 500 to 2600 bricks 
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When the 
loaded body 
has been 
tipped back- 
ward to a 
vertical po- 
sition, the 
truck moves 
forward, 
leaving the . 
bricks 
stacked in a 
neat pile as 
shown above 








without breakage. Only one man is need- 
ed to operate the truck and body. 

In loading the special body, a wooden 
platform or pallet is inserted in brackets at 
the rear of the body. The bricks are then 
piled against the pallet. When it is desired 
to dump the load, the power of the engine 


‘is geared through to a mechanism that tips 


the body backward to a vertical position. 
This motion deposits the bricks on the 
pallet so that when the truck is driven for- 
ward the rear of the body slides from under 
the pallet, leaving the bricks piled on it. 

The body is demountable and may be set 
on or off the truck by using the power of 
the engine. One body can be left at the 
yard for loading while another is on the 
truck making a delivery. 

The frame of the dumping device is 


_ hoist is set on a 12-inch channel. 


bolted to the chassis of the truck and the 
The 
cradle is pivoted on a rear dumping shaft 


- in such a manner that when pulled back 


on the truck, the front end can be hoisted. 
The body slides along the truck on two 
large rollers, while two small rollers on the 
rear dumping shaft support the cradle. 


Holding Cradle in Place 


Projecting arms with hooks on the cradle 
engage a cross pipe on top of the body to 
hold it in place when the body is picked up 
or pulled from a pile of brick. 

The hoist requires from three to five 
horsepower and is connected with the power 
take-off of the truck by a sprocket and 
chain. 





Air Raid ‘‘Listeners’’ as 


Radio Amplifiers 











[ABGE horns that were used in England 
during the war to listen for the ap- 
proach of German air raiders are being con- 
verted! into radio horns for the entertain- 
ment of the public. 

Instead of receiving sounds from the air 
and intensifying them by reflecting them 
upon a microphohe placed at the tip of the 
cone, as they did during the war, these 
horns now act as megaphones for the 
broadcast distribution of sound waves 
reproduced in amplified intensity by the 
diaphragm at the small end, operated by 
the impulses of the radio waves. 

The set shown below was recently used 
at a military exhibition at Tolworth, Eng- 
land, to amplify radiotelephone messages 
sent from airplanes. 
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Once used to detect air raiders, these 
horns are now radio amplifiers 
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With desks at 
an angle to 
aisles, the light 
passes over the 
*‘*‘rhomboid 
desk,’’as shown 
below 








ECTION OF 
ONGEST LIGHT 








O SOLVE the problem of com- 

fortably seating school pupils 
with their backs to the windows and 
their faces toward the teacher, and 
so eliminate eye strain, strangely 
shaped desks are now being manu- 
factured, the tops of which are in the 
form of “rhomboids,” or figures that 
may be described as “distorted 
rectangles,’ having opposite sides 
and angles equal, but not being 
equilateral. These desks are now 
in use in classrooms in Modesto, 
Calif. 

In the usual modern schoolroom, win- 
dows occupy nearly 70 per cent of the 
wall area, and with the rectangular 
arrangement of seats, nearly three 
quarters of the pupils’ work is done in 
direct and reflected sunlight, crossing 
the line of vision at an acute angle. 

To lessen this angle the inventor has 
placed each desk and seat at an angle of 













AXIS OF PUPIL'S 
BODY AND LINE 
OF VISION 


221% degrees to the aisle. In order to 
keep the side edges of each desk parallel 
to the aisles, the top of the desk is shaped 
in the form of a rhomboid. The light 
from the windows passes over the left 
shoulder, and the position of the pupil is 
such that his line of vision is brought . 
close to the line of light. 























How two-wire timer is con- 
nected with four cylinders 


Two-Wire Ford Timer Needs 
No Lubrication 


| A newly invented timer for Ford cars, 
which uses two wires instead of the usual 
four, sliding brushes and contact surfaces 
are of copper and brass, eliminating need 
of lubrication and insuring an excellent 
electrical contact of-low resistance. The 
case of the timer is molded of composition 
material. 

Fouling of the timer wires by the fan 
belt is prevented by locating the two lead 
wires from the timer on the side opposite 
the belt. 





HE Editor will be glad to supply, 
wherever possible, the names 
and addresses of manufacturers of 
devices mentioned in this magazine. 
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200-Foot Radio Tower Moved on Railway 


B* THE ingenious use of: two parallel 
railway tracks, four street-car trucks 
and screwjacks, soldiers at Fort Sam 
Houston, Tex., recently lifted a steel radio 
tower from its foundation, transported it 
in an upright position to a site 250 feet dis- 
tant and placed it on a new foundation— 
all within 10 days. 

The feat was especially remarkable for 
the fact that the tower weighs 35 tons, is 
200 feet high, and rests on a base only 26 
feet square. The new location is nearly 
seven feet higher than was the original 
foundation. 

Two parallel tracks were laid from the 
tower to its new location and on each track 
two street-car trucks were placed. The 
tower was guyed to dead men and the guy 
ropes were slowly paid out as the tower was 
lifted from its foun- 
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Twin-Seat Motorcycle 
Runs on Two Wheels 


MOTORCYCLE for ‘two, with seats: 


side by side and minus the sidecar 
requiring support by a third wheel, has 
been developed by a French inventor. 

The frame of the machine supports be- 
tween the wheels a cross frame providing a 
seat on each side and a double footrest 
large enough to hold small baggage. A 
double fork in front is turned by handle- 
bars on each side of the machine. 

The inventor claims that even a con- 
siderable difference in the weights of the 
two riders will not materially affect the 
balance of the machine and its vertical 
position. 


How 
two 
ride 
side by 
side on 

two 
wheels 





ees 
/ \ — 
| fn N : 
/ 4 st 
j \ 
/ \ 
/ ft \ 





dation by four screw- 
jacks. 

On each one of the 
four trucks, coupled 
in pairs, one of the 
supporting legs of the 
tower was placed. 
Then the trucks with 
their load were pulled 
by chain tackle up the 
slight incline to the 
new location. Lifting 
the tower off the 
trucks and depositing 
it safely upon the 
new foundation was 








accomplished by 
screwjacks. 


Screwjacks raised the four legs of the radio tower to 
four trucks, which were hauled by chain tackle 
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Trade-Pulling Window Displays World Products 














i aa 


ATIONS 


ne GLOBI 

















A WINDOW trimming idea that not 
only attracted a continual gathering 
of pedestrians in Boston, Mass., but 
brought many requests from school teach- 
ers for photographs of the display, con- 
sisted merely of a huge map of the world 
with ribbons connecting the various coun- 
tries with samples of the food products 
obtained from each country. 

The map, like a back drop of a theater, 
filled the entire rear wall of the show 
window. Two panels at the sides carried 


the flags of all the nations. Ribbons 
attached to the map with thumbtacks led 
down to the items imported by the grocery 
firm in whose windows the exhibit was 
placed. 

The map showed coffee from Brazil and 
Arabia, tea from China and Japan, India, 
and Ceylon, and oatmeal from Ireland and 
Scotland. Several ribbons led from Canada 
to packages of tobacco and containers of 
cheese. Spain contributed almonds, olive 
oil, and sweet red peppers; and San Do- 








Shaft of New Propeller Is above Water 
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Below: With 
propeller shaft 
well above the 
water line, the 
vanes are only 
partly im- 
mers 
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Speed equal to that produced by 


yweer of power in propelling shal- 
low draft ships has been lessened 
recently by a Scottish firm of ship- 
builders through the perfection of a 
method of driving such craft through 
shallow waters by means of “vane 
wheels,”’ that are only partly submerged. 

The vane wheel consists of a hub, to 
which are attached three radial vanes, 
similar in form to the blades of a ventila- 
tor. The vanes have a decided pitch 
and, striking the water at an angle when 
in motion, exert a forward thrust on the 
ship when rotating in one direction and 
a backward pull when rotating in the 
other. Each vane is riveted to two arms 
that form an integral part of the hub. 

_ Two of these wheels are placed either 
side by side at the stern of the ship, or 
separately, at a slight angle, one at each 








screw propellers, with 41 per cent less shaft 
horsepower, is claimed for the new vanes 


twin 





have identical dimensions and are ro- 
tated with the same speed, but in oppo- 
site directions, so as to balance the 
unavoidable side push exerted by the 
rotating blades. 

Tests made with this new method of 
propulsion revealed that the vane 
wheels gave the same speed as twin 
screw propellers with 41 per cent less 
shaft horsepower. This is principally 
due to the fact that the wheels are only 
partly immersed, while the shafts and 
hubs are above water, and therefore 
exert no resistance by friction. The vane 
wheels also have the advantage of great 
maneuvering power; they turn the ship 
around its own center. 














mingo sent lime juice and pickled limes. 
Practically every item known to a house- 
hold was present in the display and properly 
tagged to its source. 

To add to the interest, a pile of letters 
carrying strange appearing stamps from 
all nations were scattered in the foreground 
of the window. 

This unique educational window display 
is not limited to the grocer, but could be 
made fully as interesting by the druggist, 
candy store or dry goods merchant. 


Suction Tool Cleans Full 
Swimming Pool 


EMOVING dirt and sediment from the 
bottom and sides of an indoor swim- 
ming pool, without draining the water from 
the pool, is possible now with the perfec- 
tion of a suction‘tool resembling a vacuum 
cleaner. 

The cleaner is attached to a long, 
flexible hose, one end of which is coupled 
to a permanent plug in the side of the pool. 
The narrow suction slot of the tool is 
armed with a stiff brush that scrapes sedi- 
ment from the borders of the tank. Suction 
is produced by an electric or gasoline pump. 














Dirt, loosened by a stiff brush, is 
sucked through the cleaner 
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Pressure with one finger is all 

that is required to turn this 

novel egg beater. A spring 
does the rest 











New Electrical and Mechanical Devices to Lighten Housework 










A twisted wire, supplied with 
a handle, whirls the sickroom 
thermometer rapidly, elimi- 
nating the bother of shaking 
































In baking meat, where constant 

basting and turning are required, 
the housewife will find this com- : 

bination aluminum spoon and Three electric service outfits, into which anything 

fork particularly useful from electric fan to sewing machine can be plugged, 

make the portable wired table, shown above, a real 

household servant. The top is just large enough 
to hold electric table appliances 














HE Editor will be glad to supply, 
whenever possible, the names and 
addresses of manufacturers of devices 
mentioned in this and other issues -of 
Popular Science Monthly. 























Water from two faucets, 
rushing through this util- 
ity motor, generates 
power to operate utensils 
for grinding or polishing, 
beating eggs, or washing 
bottles. The spent water 
empties into the sink 



















This jelly bag is Shaped to fit the 
pulled through a contour of the 
wooden grip before hand, the iron han- 
the hot juice is dle shown above 
poured. Tosqueeze was designed to 
the bag, the gripis take drudgery out 
pulled down of ironing day 





Breakfast can be cooked on the dining- Armored with sharp edges of copper, 
room table that is wired for plugging this novel glove rubs and scrapes the. 
in the electric toaster or cooker skins from potatoes 














Against two cone-shaped, rotat- 
able stones of this novel sharp- 
ening device, the knife blade is 
passed back and forth. The 
base is clamped to the table 


An electric washing ma- 
chine motor can be made 
to turn the ice-cream 
freezer by the use of this 
geared countershaft, 
which, through a series of 
pulleys, can impart a 
variety of speeds 
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Receptacles for powder, creams, and 
other beautifiers are sunk in the top of 


this convenient dressing table 
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Steel Fence Post Screws 
into the Ground 








UCH of the drudgery of fencing has 
been eliminated by the invention of 
an auger-like steel post that screws into the 
ground and is locked firmly in position by a 
vertical plate attached to the post, working 
equally well in hard or soft ground. - 
A steel lever, sharp at one end, is used 
first to start the post into the ground, 
and then is attached as a lever in turning 
the bit. 

When the post has penetrated the 
ground as far as the vertical plate, a few 
taps start the plate into the soil 
and at right angles to the line 
of fencing. The plate is then 
pulled into the ground by 

further turning of the post. 


‘ Turned by a 
long lever, 
the auger- 
like fence 
post bores 
its way into 
the ground 
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One Tank of Water Cleans Four Manholes 


HIGH WATER 
PRESSURE 







DELIVERY 
TO TANK 








DREDGING 
HEAD 
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Water from a high pressure pipe churns sediment in the manhole. 





This 


sediment is sucked back to the tank through a larger pipe, as shown in the 
diagram at the left 


G low work of cleaning sewer manholes is 
now greatly facilitated by a recently 
invented transportable apparatus, consist- 
ing of a conical inclined tank, a force pump 
and a suction pipe, which will flush four 
manholes with 400 gallons of water—the 
amount usually required to clean one. 

This saving is effected by the use of the 
same water again and again. 

The tank is mounted at an angle of about 
45 degrees on a three-ton motor chassis, 
which also carries a powerful pump, driven 
by the engine. The tank is filled with 
water, which is drawn out by the pump 
and forced through a small pipe lowered to 
the bottom of the manhole to be cleaned. 


Wheel Anchors Protect Autos in Transit 


B* USING newly designed curved.-steel 
blocks to hold the wheels of automobiles 
while in transit, manufacturers claim to 
have reduced loading and unloading costs, 
besides practically eliminating claims for 
damages after the machines have reached 
their destination. 


How Loading Blocks Are Built 


The loading blocks are made of pressed 
steel and formed to the curvature of the 
tires. They are fastened to the freight car 
floor by special nails that can be removed 
with little damage to the flooring. 

In a recent test by an auto manufacturer 
a ecarload of automobiles anchored with 
these blocks was driven at a speed of 25 
miles an hour against a string of 13 empty 
box cars with set brakes. So severe was the 
impact that the couple draft timber and one 


end of the first box car were demolished, 
but examination showed the macnines had 
withstood the shock without a trace of 
damage. 

The blocks are 1014 inches high and 
weigh 10 pounds each. After the machines 
have been delivered, the dealer returns the 
set of eight blocks to the manufacturer at a 
cost of about 40 cents. 



































How automobiles are anchored to the floor of the freight car by steel blocks 
: that fit the curvature of the tire as shown in inset 








The force of the water issuing from the 
nozzle of the pipe breaks and churns the 
sediment at the bottom of the manhole. 

The liquid mud is then drawn by suction 
through a large, flexible hose to the tank 
and deposited there. The solid parts of the 
mud settle to the bottom at the smaller end 
of the cone, while the water is used again, 
in a similar manner, to flush three other 
manholes. 

From time to time the accumulation of 
sediment or muck is removed from the tank 
by opening a trapdoor at the bottom. 

The force of the water above quickly 
removes the mud adhering to the sides of 
the tank. 














Shackled Cow Can’t Switch 
Her Tail, Nor Kick 


ITH troublesome extremities  se- 

curely shackled by a pair of steel 
cuffs, recently devised, the cow can’t 
switch her tail at mflking time, nor kick 
over the milk bucket. 

The device consists of two clamps, one 
of which fits tightly around the gambrel 
cord just above the hock of one hind leg, 
the other around the tail near the tassel. 
The two clamps are connected by a short 
chain. 











The Editor will be glad to supply 

whenever possible, the names and 

addresses of manufacturers of de- 
vices mentioned in this issue 
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[‘ THE course of a big road construc- 

tion job, near Carbondale, IIl., a prob- 
lem of accumulating large quantities of 
material in a limited space, was solved 
by the superintendent in charge by a 
novel method in which trucks, as. they 
dumped their loads, formed their own 
roadbed on which they climbed as the 
height of a pile increased. 

He started the pile by dumping the 
material from big trucks and then placed 
wooden tracks on top. The trucks, 
backing up the track, dumped more 


Dump Trucks Climb Piles They Build 








At the right: 
Atruck 
dumping its 
load at top 
of pile after 
climbing 
the 


in- 
genious 
wood 





en 
tracks 
shown above 


material, which in turn was used as the 
foundation for an extension of the track. 

With the aid of these runways it was 
possible to build piles 100 feet long and 
15 or more feet high. 












































Each track unit consisted of two 10- 
foot timbers, across which were spiked 
planks. On one edge of each runway 
unit a 4 by 4 inch timber was bolted 


down to form a guard. 


























Blindfolded, He Assembles 


Typewriter in an Hour 


— DEMONSTRATE his expert skill as 
a typewriter mechanic, F. R. Scrog- 
gins, of San Antonio, Tex., recently sat 
blindfolded at a table in a show window, 
with a ‘typewriter before him, and dis- 
mantled the machine completely in 11 
minutes and 15 seconds. Then, still blind- 
folded, he reasse nbled the machine in 56 
minutes and 30 s2conds. 

To prove that the task wasn’t difficult for 
him, he repeated the performance three 
successive times in a period of five hours. 

Scroggins’ remarkable feat demonstrated 
that repairing typewriters is one of the few 
professions in which the blind can find re- 
munerative employment. 


Never Too Cold to Snow 


CIENTIFICALLY speaking, it’s never 
“too cold to snow,” says S. K. Pearson, 
Jr:, of the United States Weather Bureau. 
“We all know,” he tells us, “that it 
snows in parts of Canada and in our North- 
west when the mercury registers far below 
zero. Our worst blizzards have either 
commenced with a very low temperature 
or terminated with the mercury near zero.” 
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Tone Amplifier Improves 
Stringed Instruments 


FOR the first time since the days of the 
great master builders of violins, an in- 
vention recently developed promises to 
bring a revolutionary improvement in the 
tonal qualities of any stringed instrument 
to which it is applied. 

The device, which takes the place of bass 
bar and soundpost, consists of a long 
wooden strip carefully fitted and glued to 
the inside of the top board of the instru- 
ment, directly underneath the G string. 
To this strip a small sounding board is 
attached by two feet. This device may be 
attached to any stringed instrument. 











Arrows point to the new sounding 
board, as placed under top of violin, 
and to piano sounding board 


Beacons Built on Reefs Replace Old Towers 


oll standard lighthouses, consisting of 
a superstructure of iron mounted on a 
solid concrete base that can be placed 


Below: the oldest light- 
house in America, at 
Sandy Hook, N. J., built 
in 1884, and at right, the 
latest type beacon 


directly over a reef or other danger spot, 
are now supplanting stately towers of the 
the past—towers that, while they were pic- 

turesque, often 























were built miles 
away from. the 
treacherous ledges 
they marked, and 
thus provided in- 
adequate protec- 
tion for shipping. 

The new bea- 
cons, adopted by 
Uncle Sam’s light- 
house service, are 
supplied with elec- 
tric current by 
heavy cables from 
the mainland. 











They can be built 
quickly at small expense 
and are easily transported 
to any desired location. The 
modern lamps are so power- 
ful that even without lenses, 
they outrange the older 
lights with their super- 
radiant reflectors and lenses. 
In the past, the cost of 
building stone or metal 
framework towers has been 
excessive. The tremendous 
expense of setting foun- 
dations for high towers has 
frequently been responsible 
for placing them at a dis- 
tance from the danger spots. 
The present tendency is 
to guard the coastline by a 
number of lights placed at 
frequent intervals rather 
than by a few powerful 
lamps placed far apart. 
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This Farm Gate Is Always 
Open to Motorists 








jpeg gates in certain sections of Florida 
are like railroad cattle guards, always 
open for an automobile or a man on horse- 
back, but impassable to cattle or other 
animals with divided hoofs. The gate is 
made in the form of a grating of two-by- 
fours, 214 inches apart, with the earth dug 
away beneath. 
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Autoist Opens Garage Door from His Seat. 


HEN Claire 
Briggs, the 
famous cartoonist, 
drives up to his 
garage at New Ro- 
chelle, N. Y., a 
pull on a handy 
chain outside the 
door opens. the 
door for him with- 
out his moving 
from his seat. 

A chain — sus- 
pended from a 
bracket extending 
10 feet from the 
wall passes over a 
pair of pulleys toa 
sliding door. Very 
little force is 
needed to slide the 
entire door to one 
side, as the weight 
of the door is car- 
ried on_ rollers, 
and the rollers are 
equipped with ball 
bearings. 





Courtesy Building Age 


One tug on the chain, and the door.slides open 


Wheelbarrow Heated for Winter Work 





MONG the most useful recent 
additions to the equipment of a 
road repairing outfit, especially during 
the cold season, is a gasoline-heated 
wheelbarrow for handling bituminous 
road material. 
Supported on a frame of steel piping 
are two steel trays, one above the 
other. The upper tray, with a capacity 
of three cubic feet, holds the material 
to be heated and transported. Imme- 
diately below, 
in a chamber 
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formed between upper and lower trays, is a 
gasoline heater. 

Between the handles of the barrow is a 
cylindrical tank that holds two gallons of 
gasoline, enough to heat the material in the 
tray for 10 hours continuously. 

A small pipe conducts the gasoline from 






FLAME REGULATING 
VALVE 





The heater for this winter- 

time wheelbarrow 

neath the material tray and 

is fed by pressure pump 

from a tank “between the 
handles 


the tank to the burner and is admitted to 
the heating coil through a needle valve 
that regulates the supply of gasoline and 
hence the heat. A small air pump attached 
to the gasoline tank keeps the fuel under 
pressure. In the outer tray, openings for 
admitting air and for permitting the ex- 
haust gases to escape are provided. 
Material can be dumped without inter- 
fering with the operation of the heater. 








VVBERE is America’s paper sup- 
ply to come from after our pulp- 
wood forests, now being shorn of tim- 
ber at the rate of 100 acres a day, have 
been exhausted? Read, in next 
month’s issue, the fascinating story of 
‘‘henequen,’’ the superabundant Mexi- 
can hemp, that is even now producing 
paper in commercial quantities. 




















Cigarette Holder also 
Holds Ash Tray 


y= the protec- 
tion of rugs 
from the ashes that 
cigarette smokers 
are in the habit of 
dropping, a small 
aluminum attach- 
ment has been in- 
vented that may 
be clamped to any 

















. © K.&H. 
cigarette helder, This tray catches 
and is so light that all cigarette ashes 
its weight is hardly 


noticeable to the person who is using it. 

It is in the form of a trough, closed at one 
end and clipped firmly to the end of the 
holder. 








B* MEANS of a series of hydraulic 
presses exerting force simultaneously 

through a multitude of cables, the 8000- 
ton German steamship, Gneisenau, sunk 
on its side in the outer harbor at Ant- 
werp, was pulled back into upright posi- 
tion recently and floated to drydock. 

P A trestle consisting of 12 iron levers 
was fitted to the portion of the port side 
remaining above water. To these levers 
were attached 48 steel cables terminat- 
ing at the shore end in 12 hydraulic 
presses having a total capacity of 3000 
tons. A system of balances enables the 

engineers to make the 12 presses act 

simultaneously. , 











How Sunken. Steamer Was Floated by Cables from Shore 























Pulled by hydraulic 
presses, cables attached 
to a trestle of levers 
fitted to the exposed 
side of the sunken ship, 
raised the vessel to an 
upright position 


LEVERAGE 
TRESTLE 


SLED HYDRAULIC PRESS 
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CE on the lakes in 
Chicago parks will 
be shaved smooth for 
skating this winter by 
a scraping machine of 
novel design, drawn 
by a small tractor. 
The machine, driven 
by a gasoline engine, 
is mounted on a V- 
shaped frame, at- 
tached to the tractor 
by a stiff bar bolted 
to the apex of the V. 
Each of the two arms 











Tractor Scraper Shaves Ice for Ska 


Mounted on a V-shaped frame and hauled by a tractor, nine motor- 
driven rotary cutters shave all bumps from the ice 


ters in Chicago Parks 










—— 


of the V is supported 
by a wheel. 

The frame supports 
nine rotary cutters 
with horizontal 
blades that rest di- 
rectly on the ice 
and are rotated by 
worm-gear trans- 
> mission from the 
gasoline engine. It is 
expected that this 
machine will do the 
work heretofore done 
by 10 teams of horses. 














New Transmission Lock Safeguards Ford 





Asana it impossible 
for a Ford to be 
started or moved under its 
own power, and yet per- 
mitting the car to be 
moved by hand in case of 
a fire or other emergency, 
a new transmission lock 
affords the protection 
against theft hitherto en- 
joyed only by owners of 
expensive cars. 

The lock is screwed on 
in place of the original 
cover of the transmission | 
case, and its keyhole plate 















When the 
key is turned 
as at left, a 
toothed arm 
engages and 
locks fly- 
wheel 











comes just above the floor- 
board, where it is easily 
reached from the driver’s seat. When the 
key is given a quarter turn, the teeth of a 
steel arm connecting with the lock project 
and engage with slots in the gear ring of the 
fly wheel. This prevents the power plant 
from being turned over. At the same time, 
a second arm on the lock turns crosswise 
under the edges of the transmission case 
opening, so that the lock cannot be un- 
screwed and removed. 

In the unlocked position, the toothed 
arm is held firmly to the rear, and cannot 
engage the gear ring while the engine is in 
motion, or until the proper key is used. 

The lock may be installed quickly. 


First Aid Outfit Fastens to 
Car or Motor Boat 


pest aid outfits containing a selected 
assortment of medical supplies likely 
to be needed by the tourist and camper, 
can be purchased compactly arranged in a 

. metal cylinder that is 
held rigidly in a bracket 
screwed to any conveni- 
ent part of the automo- 
bile, motor boat, or camp 
wall. 








a he 


complete 
outfit 


The aluminum tray, 35% inches in diam- 
eter and 11% inches long, contains cotton, 
bandages, needles, matches, caustics, plas- 
ters, and numerous other first aid requi- 
sites in addition to bottles for antiseptics 
and cleansing solutions. The ends of the 
tray are closed k7 two cups. 
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. Warming Pad Heated 
by Chemicals 






HEMICAL action, instead of hot water 

or electricity, warms a heating pad of 
recent invention. The heat is produced by 
adding a small quantity of cold water, not 
more than one ounce, to chemicals con- 
tained in a stout canvas bag, which is in- 
closed in an outer bag. 

The bag containing the chemicals and 
water is vigorously shaken and in a few 
moments the temperature rises to a maxi- 
mum of about 200° F. If properly pro- 
tected, the bag will remain hot for 24 hours. 














Cattle Nose Prints, All Different, 
Identify Blooded Stock 



















A SYSTEM of animal identification, 
evolved at the University of Min- 
nesota under the direction of William 
E. Peterson, has shown in actual prac- 
tice that nose prints of cows, calves, 
and bulls are as reliable for identifica- 
tion purposes as finger prints of human 


beings. The idea was devised princi- 
pally to safeguard valuable blooded cat- 
tle entered for exhibition at shows. 

\ The method of taking the nose prints 
is extremely simple. After the perspi- 
ration is wiped off the animal’s nose 
with a flannel cloth, ink is applied to 
the nose with a stamping pad. The im- 











Above is typical 
cattle nose print, 
obtaine a by 
pressing paper 
over the animal’s 
inked nose 





pression is made by rolling a piece of 
newsprint or mimeograph paper backed 
by a small board over the nose of the 
animal, beginning at. the base of the 
upper lip. 

Careful comparison shows that no 
two prints of different animals were 
exactly alike. It is also true that the 
markings on the nose of an animal do 
not change in pattern, although they 
become larger with age. This method 
is believed to offer a positive means 
of identification, of particular impor- 
tance in preventing substitution of pure 
bred stock. 
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Farmer-Sculptor Carves 
Statues from Hillside 


| pantelpace Daniel Brice Baughman, a 
farmer and undertaker of Black Run, 
Ohio, never has had a lesson in sculpture, he 
has chipped for more than 20 years at the 
limestone that he quarries out of the high 
hill upon which stands his home. 

Now, at the age of 45, he has laid out on 
this hill a memorial park, dedicated to great 
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With chisels forged by himself the 
farmer-artist carves statues in lime- 
stone 





Americans and the veterans of our wars. 
In this park are his statues of Washington, 
Lincoln, Garfield, McKinley, McPherson, 
Grant, Sherman, and “The Doughboy.” 

Baughman not only quarries his own 
stone, but in his own forge makes the many 
chisels with which he shapes the stone. He 
sets up the huge stones in the rough and 
puts on the final touches from a scaffolding. 
Then he paints them white, so that they 
stand out like marble. 
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Automatic Welder “Sews”’ Metal Seams 





ITH an 
ingenious 
welding ma- 
chine recently 
developed, 
metal. parts are 
welded together 
automatically 
in curved or 
straight seams, 
in a manner 
closely resem- 
bling’ the sew- 
ing of aseam on 
“a sewing ma- 
chine. 
The welding 
machine has 
two torches—a 
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preheating torch, which moves steadily 
over the center of the seam, bringing the 
metal nearly to the fusion point, and 
immediately following it a self-feeding 
welding torch that has a slightly circular 
motion. This motion causes the weld- 
ing rod to oscillate from one side of the 
seam to the other. Both torches are fed 
by flexible gas tubes and both are sup- 
ported by a carriage that also carries the 




















Above, an operator at the auto- 
matic machine, welding a dro 

forged steel piece of varying thick- 
mess to a curved piece of split 
tubing of uniform thickness, as in 
diagram at left. Note that the line 
of welding is an irregular curve. 
Diagram at the extreme left 
shows arrangement of parts of the 

welder 


motor and the mechanism propelling the 
carriage along its track. 

The track frame also rests on: wheels 
that run on a track at right angles to the 
track of the carriage. This arrangement 
makes it possible to move the torches 
along any straight or curved line, in any 
direction, if guided by a fiber template. 

Both torches are independently ad- 
justable as to heat, height and inclina- 
tion, and the progress of the carriage 
along its track can be controlled with 
accuracy by the operator. The rotary 
motion of the welding torch can also be 
regulated by changing the friction drive 
and the eccentric. - 














Three-Inch Radio Set Has 25-Mile Range 





The designer, Frank L. Copeman, re- 
ceiving with his compact set, shown 
in detail at right 
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compression stroke, is half-an inch below | 


ra. Vow: Soe 


| jabra phedal sacrificing clearness of tone 
and wave capacity, Frank L. Cope- 
man, of New York City, has perfected a 
remarkably compact and neatly designed 
radio receiving set. By a patented method 
of multiple coil winding he has succeeded 
in confining the switch controlled tuning 
unit into a small space without destroying 
its selective qualities. 

Although arranged primarily as a crystal 
detector set, the tuner can be used in a 
vacuum tube circuit. Speech and music 
are clearly received within a radius of 25 
miles of a broadcasting station. In fact, it 
is claimed that the baby set is more 
effective than many larger instruments. 

The outfit, exclusive of phones, is three 
inches long, two inches wide, and two inches 
high—so small that several of them could be 
held in one hand. 

















Shield Guards Shaver of 
Dictating Records 


T° PREVENT flying pieces of wax 
dictating machine cylinders, broken 
while being shaved, from injuring the 
operator, M. G. Hoyman, of Neenah, Wis., 
has invented a new safety guard. 

The guard is a plate glass shield that 
may be adjusted by means of two pivoted 
telescoping arms. 

In three minutes’ time the guard can be 
fastened to the bed plate of the shaving 
machine by removing two bolts that form 
a part of the machine and inserting the 
same bolts through the base of the guard. 
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aie to Tune Up Your Car and Save Money 


You'll Have More Power and Better All Around Performance at 
Less Cost if You Learn These Lessons from the Race Driver 


Assuming that 





10 horsepower 
is available at 
20 miles an 
hour, the run- 


YOU NEED 7HP. MERELY TO PROPEL YOUR CAR 





10 HP AVAILABLE 
BEFORE YOU TUNE UP YOUR CAR 





ning gear of the 

untuned car 

absorbs seven 
horsepower 








[’ YOUR car labors on the hills; if your 
engine lacks “‘pep’” or your car lacks 
“*kick;” if your gasoline bills are too 
high or your tire mileage too low; if you 
are getting too little fun out of your car 
at too great cost; or if it is not as reliable a 
business utility as you expected: 

You should hearken to the methods of 
the race driver, because he is a super motor- 
ist. Most of the things he does to squeeze 
a heartbreaking maximum speed from his 
fleet mount, may be applied with almost 
equal effectiveness to make your own car 


Rar orator ks 


IN THE UNTUNED CAR YOU GET LESS THAN 15 
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By Harold F. Blanchard 


course will not only produce the greatest 
speed possible, but it will give maximum 
hill-climbing ability, maximum economy, 
and maximum reliability. Incidentally, the 
liveliness of the car will be increased to a 
surprising degree. 

This quality of car energy commonly 
called ‘“‘pep,’’ like hill-climbing and speed 
prowess, depends on the amount of reserve 
power available. If you are running 20 
miles an hour, the rate at which you can 








? 1S HP AVAILABLE 


YOU HAVE ONLY 3 HR‘IN RESERVE 
SS a 


MILES TO THE GALLON 


Only three 
horsepower re. 
main for ac. 
celeration and 
hill climbing, 
Note, below, 
how the dark 
horses increase 
as the car igs 
tuned up 








enough to require four horsepower, you 
must shift to second. 

Now let us assume that by putting your 
engine into racing car condition its horse- 
power development at 20 miles an hour is 
raised to 15. With the running gear still 
absorbing seven horsepower, there is now 
eight horsepower available for acceleration 
or hill climbing. The reserve power has 
been nearly tripled by merely improving 
the condition of the engine. 

Next, assuming that by giving careful 
attention to the running gear and tires, the 





AFTER TUNING UP THE ENGINE 


YOU NEED 7, HP. FOR PROPULSION AS BEFORE 





YOU NEED ONLY 3-HR FOR PROPULSION 


Se 





power in reserve 


physically fit. Tune up your car as he tunes 
up his and it will glide smoothly up the 
steepest hills; fuel, oil and repair bills will 
be noticeably reduced; the car will last 
longer and breakdowns will be almost 
wholly eliminated from the sum of your 
automobile experiences. 

If a race driver, by a deft touch here 
and there, can increase the speed of an 
ordinary touring car from 45 to 75 miles 
an hour, there is no good reason why the 
average automobile owner, once 
he has mastered the few impor- 
tant secrets of power saving, can- 
not raise the tune of his car to 
that same 75-mile pitch, gaining er 
the additional 30-mile speed that 
means motoring perfection, and 
reducing repair and maintenance 
costs to a minimum. 


No Mystery Here 


There is nothing mysterious 
nor difficult about the methods 
of the race driver. Any motorist 
may apply them to his own car 
with success without spending 
too much time or effort. 

First, the engine must be 
tuned up to give its maximum 
power; then all friction losses in 


FRICTION 


BE RIGHT 
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IN THE PERFECTLY TUNED CAR YOU SHOULD GET NEARER 30 MILES TO THE GALLON 


Tuning up the engine to develop 15 horsepower—with running 
gear still absorbing seven horsepower—gives you eight horse- 


LEAKAGE OF 


EXCESSIVE ENGINE 


PISTONS. RINGS AND {> 
BEARINGS MUST HOT BET” 
TOO TIGHT. OlL MUST 


BUT — YOU HAVE 8 HP IN RESERVE 





AFTER TUNING UP THE RUNNING GEAR 


AND YOU HAVE 12HR IN RESERVE FOR HILLS, BAD ROADS AND ACCELERATION 
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Finally, with running gear tuned up to absorb only three 
orsepower, your car is in perfect trim, with 12 reserve horse- 


power for acceleration and hill climbing 


accelerate your car depends on how much 
reserve power is available at this speed. 
Suppose that at 20 miles an hour your en- 
gine develops 10 horsepower with the 
throttle wide open, and that of this amount 
the running gear, including tires, consumes 
seven horsepower. That leaves three 
horsepower for acceleration. It also means 
that the steepest hill you can climb on high 
gear is one that will absorb not more than 
three horsepower. If the hill is steep 


FLAWS THE RACING DRIVER LOOKS FOR THAT YCU SHOULD WATCH IN YOUR CAR 
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CARBURETOR NOTIN SPARK PLUGS 


BEST ADJUSTMENT 


BE TRIED TILL THE MOST 
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engine, chassis, and tires must 
be reduced to the limit. Such a 


Here are the enemies of speed and “‘kick’’ that the race 
driver tackles when he ‘“‘tunes up’’ for 
ny automobile owner can profitably follow his methods 


| | BREAKER POINTS 
i OUT OP ADJUSTMENT! | REQUIREADJUSTMENT 
}} VARIOUS SETTINGS MUST POINTS SHOULD BE | FILE THE POINTS 
O25 INCH APART | | SMOOTH AND SET THEM 
—————ee_| ACCORDING To MAKER'S. 
~~} DIRECTIONS 


a speed contest. 


power absorbed at 20 miles an hour is 
reduced from seven to four, the reserve 
horsepower is increased to 11, or nearly 
four times as much as was available origi- 
nally. 

These figures are by no means exaggera- 
tions. They merely prove how much is to 
be gained by a sensible application of race 
driver methods, which I shall endeavor to 
describe to you in detail. 

The speed of the racing car mentioned at 
the outset was raised first from 
45 to 60 miles an hour by putting 
the engine in good condition, 
then was increased again toa 
75-mile pitch by minimizing 
frictional losses. 


First, Grind the Valves 


Obviously the first step in 
tuning up the engine is to grind 
the valves and remove the car- 
bon. Then adjust the valves, 
allowing .006 inch clearance for 
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take. Any weak valve springs 
should be replaced. 

On a racing car the spark 
would be timed so that with 
lever retarded the breaker points 
of the interrupter that break the 
spark connection would begin to 
separate when the piston, on the 
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compression stroke, is half an inch below 
top dead center; but the average driver 
will be best satisfied if the points break just 
as the piston reaches top center. A car 
with a late spark will fail to develop full 
power, even if the lateness is not sufficient 
to cause overheating. The breaker pointse 
should be smooth and should meet squarely. 
Their adjustment should exactly conform to 
the recommendations by the manufacturer. 


Watch Your Ignition 


The battery should be strong, the coil 
and condenser in the best condition, the 
distributor clean inside and outside, and 
the high tension wiring well insulated. If 
the insulation is old or rotted, new wiring 
should be installed. High tension ignition 
current leaks readily and any leaks will pre- 
vent hot sparks at the plug points. 

The spark plugs should be clean and the 
points set accurately .025 of an inch apart. 
This distance is approximately three 
eighths of a sixteenth of an inch, or half the 
thickness of a new dime. 

The friction generated by pistons, rings 
and bearings is an extremely important 
item of power absorption to the racing 
driver. He fits pistons, rings and bearings 
somewhat loosely to minimize friction and 
eliminate the danger of these parts binding 
at excessive speeds. To compensate for the 
loose fit, he uses heavy oil. But heavy oil 
causes carbon to accumulate quickly in the 
cylinders and therefore is not suited to the 
needs of the average car owner. The 
lighter the oil, the less the carbon deposit. 
It is best, in the long run, to use oil recom- 
mended by the manufacturer, and to 
change it frequently—at least every 500 


miles. 
That Pesky Carburetor 


The pistons should work freely and the 
rings should not press too heavily against 
the cylinder walls. Whenever new rings are 
installed, it is well to see that they offer a 
minimum of friction, and that the bearings 
are not drawn up too tightly by the repair- 
man. 

In carburetor adjustment, it is a good 
idea to remove the carburetor, clean it 
thoroughly and then install a gasoline filter 
in the line, to eliminate trouble with dirt 
and water in the fuel. There is a tremen- 
dous difference—as much as 25 per cent—in 
the way any carburetor will serve different 
engines. If you think that your present 
carburetor is not satisfactory, before trying 
another make, be sure that the one you 
have is in the best of condition and in good 
adjustment. You will save needless expense. 
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Tests Reveal Power 
Losses in Tires 


HE statement of Harold F. 
Blanchard, in the accompanying 
article, that power consumption of a 
cord tire is less than that of a fabric tire, 
is interestingly corroborated by remark- 
able tire tests recently completed by the 
United States Bureau of Standards in its 
laboratory at Washington, D. C. In 
these tests, which conclusively demon- 
strated that cords absorb a third less 
power than fabrics, the tires were sub-: 
jected to friction in an ingenious machine 
(shown above) that duplicated normal 
road conditions. Construction of the two 
types of tires is shown in the inset. 

For the tests, each tire, attached to an 
electric dynamometer, is pressed into con- 
tact with a pulley driven by a 10-horse- 
power electric motor. The surface of the 
pulley corresponds to a smooth macadam 
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DIAGONALLY 


? _CORD.LAID 
DIAGONALLY St 


road. By increasing the speed of the 
motor, the tire can be rotated at a speed 
equal to that of an automobile traveling 
50 miles an hour. 

A close approximation of the lost power 
is gained by computing the energy input 
to the pulley motor and the energy output 
of the dynamometer. Since the efficiency 
of the two electric motors is known, the 
energy loss is the difference between the 
two figures. 

An average four-inch fabric tire under 
normal load and air pressure, was found 
to absorb approximately nine tenths 
horsepower at 25 miles-an hour. Under 
similar conditions the power loss in a cord 
tire was six tenths horsepower. 








The column of air sucked into the engine 
through the carburetor and through the 
tortuous passages forming the intake mani- 
fold may be compared with an endless 
elastic rope. If the sides of the manifold 
are rough, it is clear that the rope cannot be 
pulled in as fast as.if the sides were smooth. 
Therefore the intake and exhaust passages 
of a racing engine are scraped as smooth as 
possible. Car owners who will go to this 
trouble will discover at once an increase in 
power production at maximum engine 
speeds. 

New pistons should be of light cast iron 


< 


or of aluminum. Light pistons not only 
reduce vibration, but reduce pressure on the 
cylinder walls and bearings. 

In tuning up the engine be sure that the 
spark advance mechanism works and that 
when the accelerator pedal is pushed all the 
way down, the throttle is fully open. 
Sometimes the extreme movement of the 
accelerator pedal brings the throttle past 
full opening to a slightly closed position. 

The clutch should not slip, even slightly. 
If it does, wash it with kerosene if it is a 
dry disk or plate type, and if this does not 
cure the trouble, adjust it. If the clutch is 












Scrape the sides 
of the intake 
and exhaust 








Five Secrets of Car Tuning that Add to Reserve Power 


“A | 


¥\ manifold pas- ae 
i sages until they — 
° are smooth, to Set spark plug 
permit unob- Grind the After cleaning trans- points apart a Set wheel bearings so 
structed valves, remove mission with kero- distance of half that, when shaken, they 
sage of airinto thecarbon, and sene, fill gearbox half the thickness of will have about one 
the engine adjust carefully full of lubricating oil a new dime sixteenth inch play 
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O PREVENT the door pocket—the 
handiest place to carry automobile 
tools —from tearing away from the wooden 
crosspiece that forms its base halfway up 
the door, fasten the pocket with a row of 
carpet tacks, spaced about an inch apart. 
The tack heads can be concealed by tap- 
ping them into the beading of uphol- 
sterer’s tape 




















WO spares are held on il 
one tire carrier by a 
simple iron extension 
driven between the rim of 
first spare and tire carrier. 
Near the outside end of 
the extension, which pro- 
jects far enough to sup- 
port the second spare, 
shown in phantom at the 
right, drill a hole to receive 
the valve. Strap the tires 
together 














How to Keep Your Car at 100 Per Cent Efficiency 


ag 





a cone, dust fullers’ earth on the facing if it 
seems too oily, and adjust if necessary. A 
m>°tal to metal multiple disk clutch that 
slips may be cleaned with kerosene and then 
covered with a lubricant consisting of a 
mixture of one part kerosene with one part 
cylinder oil. 
The transmission should be 


convenient point on the chassis by three 
sixteenth inch wire. If contracting brakes 
are used on the rear drums, be sure that the 
small release spring located at the point 
where the band is anchored to the axle is in 
working order. Sometimes the screw at 
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saga brakes can be rem- 
edied, without danger of lubri- 
cating the brake drum, by the use 
of fullers’ earth. To apply, shake 
fullers’ earth in gasoline, and before 
the fine powder settles, squirt it be- 
tween the band and the drem with 
an oilcan 














HEREVER the 
starter cable rubs 
against a metal part, 
wearing theinsulation, bind 
a short twig to the cable 








varies with the tire. A few years ago one of 
the big tire companies produced a cord tire 
with: smooth tread designed especially for 
racing. Actual tests by racing drivers on 
the wooden saucer at Sheepshead Bay, 
New York, proved that these tires on an 
automobile traveling 100 miles 
an hour were four miles an 





drained, cleaned with kerosene, 
and partly filled with ordinary 
engine lubricating oil. If this 
leaks out, use a heavier oil. 
Treat the rear axle in the same 
way. If the lubricant leaks out 
around the wheels, the trouble 
usually may be eliminated by 


° oy 2 AVE you ever asked yourself just how thoroughly you 
putting only enough oil in the H know your car and its ways? Do you realize how much 
greater mileage you could get for the same cost if you gave 
your car something like the care that the racing driver gives 
his? The racing driver not only tunes up his engine to give 
a maximum power output, but he also adjusts each detail of 
his car, so that the amount of power that it absorbs is at a 
minimum. 

The difference between power produced and power absorbed 
is the power that is available for speed—that is, the power 
that is available for overcoming wind resistance. 
parable to the business man’s profit. 
profit on your own car just as easily, if you know how to give 
it the attention it deserves. 

The series of remarkably helpful articles by H. F. Blan- 
chard, appearing in these pages every month, is helping hun- 
dreds of readers to increase their pleasure in motoring, while 
decreasing the expense of running their cars: 


axle to permit the big bevel 
gear to dip well into it. The 
wheel bearings should be lubri- 
cated with a very light grease. 

The wheel bearings, if ad- 
justable, should be set so that 
the wheels, when shaken, will 
have about one sixteenth inch 
play. Be careful, however, not 
to confuse this play with play 
in the steering mechanism. 
The rear wheels should spin 
with perfect freedom. Drag- 
ging brakes can be remedied by 
careful adjustment, according 
to. the manufacturer’s direc- 








It is com- 
You can take that 


hour faster than other tires. 
Since approximately 100 horse- 
power is required to propel a 
racing car at this rate, it was 
estimated that the saving 
effected by these tires was 
equivalent to eight horsepower. 

Every man in the racing 
game knows that power con- 
sumed by cord tires varies 
with the tire, but that the 
power consumption of the cord 
tire is always less than that of 
the fabric tire; further, that a 
tire pumped to 10 pounds in 
excess of manufacturer’s rating 
absorbs less power than one 
with less air pressure. 

The racing man’s steering 
gear is always well lubricated 
and in good adjustment. The 
nuts are always tight and the 
cotter pins in place. Steering 
gear should get close attention. 

Keeping your car in racing- 








tions. If the brakes fail to re- 
lease readily, joints may be 
rusted or it may be they require oiling. 

Possibly some of the release springs may 
have lost their strength, broken or fallen 
off. In some cases it is advisable to install 


- heavier springs, anchoring them to some 





\ 


this point needs adjusting. Even if the 
brakes drag only slightly, they will notice- 
ably retard the car. 

Tires, when pumped hard, roll with less 
friction. The amount of power consumed 


car tune saves fuel bills and 

tire and repair expense. The 
car will wear longer because its parts are 
systematically lubricated. Once the whole 
car is “right,” it is easy to keep it that 
way. And that is the way that gives the 
greatest satisfaction and economy. 
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Novel Automobile Robe Unrolls like Window Studs 


Ten Other Useful Inventions for Car Owners 
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This movable auto seat for the baby is Long strips of rubber sponge may be 

hooked detachably to the robe rail in used to advantage for cleaning the 

the back of the seat by means of two varnished or enameled parts of an 
curved metal straps automobile. Fold for packing 
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This automobile robe is pulled from 
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For pouring oil, the attachment shown 


above, bolted to the manifold yoke, 
takes the place of a funnel 
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For lifting the valve 
from its seat while 
5 being ground, this !ong- 
» handled suction cup 
holds up valve head 
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This steel strap, incased in 
leather and with a_ stout 
lock, will safeguard the tools 
in your seat chest 


WATER JACKET HEATING COWL 
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When released, a spring winds it 
around its spindle 





A novel dust arresting 
device, described in 
diagram, replaces the 
usual hot air pipe on 
the Ford, as shown, 
lengthening engine’s 
period of usefulness 
















The auxiliary tank 
shown above is tri- 
angular in cross-sec- 
tion and, when cov- 
ered, makes a good 








































Umma me et rrr | 
Installed at the base of water With six setscrews attached to the outside of A new volt checker for storage 
jacket, this electric heater the hub, this powerful screw, operated by a crank batteries has two fixed contacts 
keeps the engine from freezing handle, enables one person to pull the tightest wheel 
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operated with one hand 
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ITH the first 

cold mornings, 
the motor-car, owner begins to feel the 
need of some kind of a priming device to 
assure the quick starting of his motor. 
Probably the best system is one that 
provides for inject- 
ing gasoline into 


Primer Made for Less than a Dollar 


By G. W. Greene 


_eonveniently on the dash. Then, by 


as far down as con- 
venient. Fit in the 
tee, with the additional tubing running 
from jt, and place the shut-off valve 


means of the other tee, connect this 
tube with the gaso- 


vac UUM TANK line line between 
( st 
i 





























his motor, if it has 
a vacuum gasoline 
system. The vac- 
uum tank is connected with the intake 
manifold by a copper tube. 

Obtain two solderless tees of the 
proper size to fit the intake tube that 
carries gasoline from the vacuum tank to 
the carburetor as well as sufficient flex- 
ible metal tubing to reach from the 
manifold to the dash and k~_k to the 
gasoline line. A small shui-off valve is 
fit this also should be purchased. 

Cut the tube running to the manifold 





the intake mani- /S va.veon the vacuum tank 
fold as near the TEE ales and the carburetor. 
cylinder block as =e The gasoline may 
possible, and pref- be shut off while 
erably it should | doing this by 
be operated from MANIFOLD J} N geen the shut- 
the dash. | | ” TEES \\ off valve on the 

For less than a = ae ool ~ bottom of the tank, 
dollar any one can “7 co oaetanx OF the tank can be 
fit such a primer to emptied. 


Valve on dash makes it easy 
to provide rich starting mixture 


To use the pri- 
mer it is necessary 
only to open the 
valve on the dash, allowing the suction 
of the motor to draw the liquid gasoline 
into the manifold. The best results can 
be obtained by opening the valve in the 
primer when stopping the car at night. 
When the motor is idling, the valve may 
be opened and the heavy rich mixture 
entering the cylinders will flood and stop 
the motor. Then turn off the ignition. 
When the motor is again started, the 
ricm mixture in the cylinders will fire. 
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Asbestos Tape on Manifolds 
Conserves Heat in Winter 


EAT is the one necessary thing to turn 
raw gasoline into power. The illus- 
tration shown herewith explains a very 
simple aid to breaking up the fuel by wrap- 
ping both the inlet and exhaust manifolds 
with woven asbestos tape. This utilizes the 
waste heat of the exhaust pipe to heat 
fresh, cool, incoming gases. 

Procure a quantity of woven asbestos 
tape at any automobile-supply house and 
wrap both as indicated. The asbestos, be- 
ing a non-conductor of heat, confines the 
heat to the exposed surface of the intake. 

Every motorist will agree that 90 per 
cent of starting troubles are caused by con- 
densation of gasoline in the inlet manifold 





WOVEN ASBESTOS TAPE se eypayst 
, AW, 
INTAKE, 


Warm air passes from exhaust 
pipe to intake manifold 


in cold weather. The tape is wound neatly, 
one strip overlapping the other, so as to 
form a solid wall to keep the warm air in 
and the cold air out.— RONALD L. PRINDLE. 





Raising Spark Plug Prevents 
Formation of Carbon 


(;° TO any hardware store or plumbing 
shop and buy \-in. male and \-in. 
female fittings. Put on plenty of shellac 
and screw in top of the cylinders in place of 
the spark plugs, 
then shellac your 
plugs and screw in 
the fittings. This 
raises the plugs in 
the fittings and 
protects them from 
the splash of the 
oil and the carbon 
from gasoline. 





I tried the above 

Keeping the spark O©”% MY Ford and 
plug clean means never had any 
ess engine trouble trouble with dirty 
plugs. I believe 


it also gives more power to the engine. 
Be sure that the fittings are screwed on 
tightly.— EARL E. Moore. 





Tool Made of Old Piston 
Ring Cleans Grooves 


[N FITTING new rings to old pistons it 
is highly essential to clean the piston 
ring grooves of carbon and other accumu- 
lations. Otherwise, the new piston rings 
will not work 
properly be- 
cause their free- 
dom of move- 
ment will be 
restricted by 
the dirt in the 
grooves. 

An excellent 
tool for thoroughly cleaning the grooves 
can be made from an old piston ring, a sec- 
tion of which is ground to a chisel edge and 
mounted in a handle.—H. F. B. 






PIECE OF 
PISTON RING 


fo “erst ewer 
A useful homemade 
scraper 
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To Insure a Reserve Supply of Gasoline 


yo will not be caught without gaso- 

line if you install the reserve device, 
illustrated at the right, in your auto or 
motor boat. 

The plug at the tank outlet must be 
large enough to take the 4-in. holes for 
the seamless tubing. One tube extends 
into the tank about 3 or 4 in. so that the 
gasoline below it cannot be used unless 
the reserve cock is turned on. 

The amount of the reserve can be 
found by pouring into the tank known 
quantities of water or gasoline until it 
starts to run out of the pipe. extending 
into the tank. 

Solder al] connections except at the 
union and where the plug screws into 
the tank.—HEnryY S. LARABY. 


TANK 
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Emergency supply of gas is made 
available through reserve cock 








Mirror Aids Night Repairs 
on the Automobile . 


CFTEN when there is no trouble light at 
hand for making emergency automo- 
bile repairs at night, a mirror can be used in 
conjunction with the spotlight to illuminate 
practically any part of the car. The spot- 
light is focused on the mirror, by which 
the light is reflected to the spot where 
it is desired.—L. G. 





File Marks Identify 
Spark Plug Leads 











NY one who has been unfortunate 
enough to crank an engine on which 
the spark plug wires were misplaced, will 
appreciate the value of the suggestion that 
spark plug terminals should be marked to 
correspond with cyl- 
inders of the engine. 
This method is used 
by a Washington, D. 
C., tractor owner and 
is found advantage- 
ous because of the fre- yw 
quent necessity for 7 
changing and clean- \7 
ing plugs. 
A V groove for No. 
1 cylinder, two nicks tal a 
for No. 2, and so on — ae 
for all the leads, are ae cylinder 
made with a triangular file and will aid 
in reassembling.—G. A. LUERS. 
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How to Make a Tea Wagon at Half Store Prices 


VERY woman who enter- 
tains, no matter how infre- 
quently, wants one of those 

attractive tea wagons that are be- 
coming increasingly popular in well 
furnished homes, serving often as 
informal luncheon tables. Not only 
are they ornamental, but they also 
save steps in carrying food from 
kitchen to dining room and in clear- 
ing the table after meals. 


Exercise Care in Building 


To make a tea wagon in your 
home workshop costs considerably 
less than to buy one, and if sufficient 
care is taken with the design, 
workmanship, and finishing, the 
one you build is apt to have the 
charm and distinction that give 
value to handmade furniture. 

Success in building a tea wagon 
or any similar piece of furniture 
depends largely on having a good 
design and an adequate drawing or 
layout from which to work. For 
that reason the Home Workshop 
Department has prepared a blue- 
print giving additional details of 
the tea wagon the construction of 
which is described and illustrated 
in this article. This tea wagon com- 
bines the best features developed 


by furniture designers, simplified in construction as far as possible 
for the home worker who must rely almost entirely on hand tools. 


A Handsome Piece of Furniture 
for Your Home or a Useful 
Christmas Gift 








A tea wagon of charming design and relatively 
simple construction, described in the accompany- 
ing article, for which additional working details 
are contained in Home Workshop Blueprint No. 13 





(See pages 90 and 91) 








wagon, designed for the blueprint 
service. Commercial tea wagons do 
not vary a great deal in size, 
although the cheaper ones are often 
a trifle small and light. It is not 
the size so much as the design, 
material, and workmanship that 
influence the cost of manufactured 
tea wagons. They range in price 
from $20 or even less, but the 
average well built tea wagon costs 
between $30 and $40. An inlaid 
mahogany table, somewhat similar 
to No. 5 below, is listed in a New 
York department store for $90. 
The difference in the cost of ma- 
terial between a cheap and an ex- 
pensive tea wagon is not a great: 
deal, so it will pay the man who 
wishes to make one to work up one 
of the better models, which he can 
do at less than half the store cost. 


Describing Some Wagons 


The design marked No. 1 is a 
novel and interesting variation in 
that the corners are cut off and the 
legs sawed from )4-in. stock,.set at 
an angle. This displays well the 
distinctive profile of the legs with- 
out the appearance of thinness 
that would result if they were paral- 
lel with‘ one of the main axes of 


the wagon. The leaves are rectangular in general shape, but have 
the outside corners cut off at an angle to harmonize with the top. 
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. Number 2 is a little heavier tea 


A Wide Choice of Designs 


Since this is a strictly conventional 
tea wagon of the more expensive type, 
the general dimensions and construc- 
tive details, many of them full size, can 
be used as a basis in making innumer- 
able changes in design. For instance, 
the legs may be turned or straight, the 
leaves or tray may be omitted, and the 
handle may be of wood or metal, or a 
combination of both; the wheels may 


saw. Any number of these variations 
will be suggested in the accompanying 
illustrations and following text. 

The general dimensions and con- 
struction are well illustrated on page 90 
in the side and end views of the tea 


TRAY SLIDES UNDERNEATH 


be purchased, turned, or cut out witha - 


wagon with 8 light, straight legs, each 
pair being set back a trifle from the 
corner. The small blocks at the bot- 
tom and top form a sort of base and 
capital for them. The middle shelf has 
the corners cut off between the legs, 
but the lower shelf is rectangular, like 
the top. This tea wagon has a wooden 
handle, and the tray has metal handles. 


The Simplest Model 


In No. 8 is illustrated the simplest 
and easiest model of them all. Two 
frames are made for the sides and two 
for the end, and the four are then 
fastened together with glue and brads. 
Cove-shaped corner blocks are used to 

(Continued on page 90) 


Any one of the nine handsome types of tea wagons shown herewith may be 
made as a variant from the Home Workshop’s fundamental blueprint design 
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The following article contains specific instructions for installing fuel saving improvements in 


| your heating plant, as recommended last month ina survey of the house heating problem 





How You Can Improve Your Home Heating Plant 
Cut Coal Bills by Better Distribution and Conservation of Heat 


N MANY ways the home worker can 
] make improvements in his heating 
plant and his house that will repay 
themselves over and over again, both in the 
saving of coal and the increase of comfort 
during the winter. 

JT ne installations and methods suggested 
bclow have been tried and tested and none 
of them is too difficult or costly to be under- 
taken by any man with a little ingenuity 
and a few of the ordinary tools that are or 
should be in every household. 

To decide just where to begin improving 
the heating arrangements of a house is 
often a problem. In many cases the effi- 
ciency of a heating plant can be increased 
from 25 to 50 per cent, with a corresponding 
reduction in the coal bill; in other instances 
it is next to impossible to better the heating 
arrangements without changing the plant 
entirely or remodeling the house. Gener- 
ally speaking, increased efficiency can be 
obtained by one or more of the following 
methods: 

1. Operating the furnace more economi- 
cally. 

2. Distributing the heat more thoroughly 
and evenly. 

3. Preventing waste of heat. 

4. Providing a proper degree of humidity 
in the air. 

So much has been written and so much 
advice given on how to operate all types of 
furnaces and heaters, 
that only carelessness 
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Fan placed in box alongside cold air duct 


or indifference is responsible for losses due 
to poor regulation of the fire. In nearly 
every case, however, further improvement 
can be made by substituting automatic 
regulation by means of a thermostatic 
device. These are conducive to more even 
temperature throughout the house and pre- 
vent the losses caused by overheating at 
some times and allowing the fire to get too 
low at others. The home worker will find 
it comparatively simple either to install one 
of the commercial thermostatic regulators 
or to make one of his own as told in detail 
below. 


Heat Distribution Is Problem 


More important still is the question of 
distribution. Most warm air pipe furnaces, 
which constitute the larger proportion of 
heating plants throughout the country, are 
notoriously inefficient in this regard. Nine 
tenths of the difficulty encountered with 
these furnaces can be overcome by using a 
blower or fan to assist the recirculation of 
air through the radiator or hot air cham- 
ber. It is a simple matter to construct one 
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By James S. Godfrey 











DOOR TO SHUT OFF 
COLD AR Duct COLD AIR 




















DETAIL OF NOZZLE 
AND FAN AIR INLET 





SHUT OFF DOOR 4 COLD AIR DUCT 


Recirculating air with the aid of a fan. 
Details show how the injector and cold 
air shut off are made ¢ 


of these injectors if electricity is available 
for operating a fan or blower, and the ac- 
companying instructions and illustrations 
give a method that can be adapted for most 
furnace installations. 

The conservation of heat is also of great 
importance. The home worker should go 
from cellar to garret looking for places 
where he can prevent the escape of warmth 
that represents actual dollars and. cents. 
Where to look for these “leaks” and how to 
prevent them is graphically explained on 
a following page. 

Still another source of waste lies in the 
fact that most homes do not have sufficient 
moisture in the air during the winter. 
More heat is required for comfort when the 
air is too dry and, therefore, any system of 
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INSIDE MAKES BOTTOM SASH TIGHT 
Making windows airtight prevents waste 
of heat 


increasing the humidity will indirectly re- 
duce the coal bills and at the same time 
make the house more comfortable and a 
healthier place in which to live. There are 
a number of ways of increasing the humid- 
ity and some of the best of these are 
described below. Instructions are also 
given for making a hygrometer for measur- 
ing humidity, for it is as difficult to pre- 
serve the proper degree of moisture in the 
air without means of measuring it as it is to 
keep the house evenly warmed without a 
thermometer. 


How to Install a Blower 


To overcome most of the difficulties of 
the ordinary hot air pipe furnace, it is neces- 
sary to increase the amount of air passing 
through the furnace. This can be accom- 
plished very simply with an ordinary elec- 
tric fan or a ventilating fan or blower. 

The best location for the blower is in or 
near the so-called cold air duct or inlet pipe. 
Obviously it is useless to make this installa- 
tion if the inlet pipe leads directly from out- 
doors, because the fan then simply blows 
more cold air than usual into the furnace 
and decreases rather than increases the 
efficiency of the heating plant. The air 
must come from inside the house, at least in 
larger part. There are 


two reasons for this: ¢ stove pipe 
FROM AIR DUCT 








E STOVE PIPE 
TO INJECTOR 
NOZZLE 


Casing of galvanized iron used for inclos- 
ing fan 


one is that to force unduly large quantities 
of outside air through the furnace taxes it 
unnecessarily, and since the air has no 
means of outlet except through the window 
openings and door cracks, and the like, a 
high back pressure is created and hinders 
the correct distribution of the heat. 

The first step, therefore, is to provide an 
indoor intake. This can be done by running 
a pipe of No. 26 United States standard 
gage galvanized sheet iron or a framework 
covered with tin, sheet asbestos or plaster 
boards, from a floor radiator on the first 
floor down to the regular intake pipe. The 
radiator should be located in some rela- 
tively cold corner, usually in the hall. A 
hinged or pivoted cut-off, as shown, can be 
arranged in the most convenient manner to 
permit either cold air, indoor air, or any 
proportion of the two being supplied to the 
furnace. - 

The next step is to provide for forcing a 
jet of air into the inlet pipe with a blower, 
which should not be placed too near the 
furnace. All that is necessary to do is to fit 
a conical casing in front of the fan, as illus- 

(Continued on page 100) 
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Philco Drynamic 
Radio ‘‘B’’ Battery 


Born the day you get them 


The life of a new Philco Drynamic Radio Battery starts 
when you pour in the Philco Electrolyte—not weeks or months 
before at the factory. And no initial charging is necessary. 


That means you can now get, for the first time in history, 
a charged, 100 per cent new storage battery the day you need it 
—a revolutionary development in battery engineering. 


Philco Drynamic Radio Batteries are CHARGED DRY at 
the factory. Just add Philco Electrolyte and they’re ready for 
use. No waiting for initial charging. No paying for battery 
life lost on the dealer’s shelf. 


What is even more important—Philco Drynamic Batteries, 
for both “A” and “B” Circuits, give you longer service per 
charge and last longer than any radio battery ever built. And 
their uniform current insures absolute freedom from “‘frying,”’ 
‘“‘cracking”’ noises. 


Why invite the annoyance of frequently tuning in—of having 
your pleasure spoiled by disturbing noises? Get the best possible 
results from your radio by installing these wonderful new Philco 
Drynamic Batteries NOW. 


Ask your radio dealer for them or go to the nearest Philadelphia 
Diamond-Grid Battery Service Station. 


RADIO DEALERS—Philco Drynamic Batteries let you into the battery 
business on a package goods basis. No acid sloppage. No charging equip- 
ment. No batteries going bad in stock. Wire or write for details. 


Philadelphia Storage Battery Company, Philadelphia. 
Makers of the famous Philco Slotted-Retainer Batteries 
—standard for automobiles, electric passenger cars and 
trucks, mine locomotives and other high-power, heavy-duty 
ba‘tery services. 






DRYNAMIG RADIO 
BATTERIES 





Philco Drynamic 
Radio ‘‘A’’ Battery 
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Shaper and Planer Attachment for the Lathe 
Serves Many Purposes of Large Shaper at a Fraction of the Cost 


ACHINE shops, tool rooms, and 
M automobile repair shops will find 

the shaper attachment illustrated 
a valuable addition to the engine lathe. 
With its aid, shaping and planing opera- 
tions of many kinds can be performed; 
slots, keyways, and 
splines can be cut, 


By B. R. Wicks 


are used, the attachment can be made 
heavier all around; in fact, it can be 
adapted for use on faceplates ranging in 
size from 3 to 5 ft. or even more. 


drawings exactly. Care must be taken that 
all the parts are absolutely square and true, 
and the fit of all parts, particularly the 
slides, are perfectly in line. The slots 
should be scraped after they have been 
planed, and care should be taken that the 

angles match each 





taps and reamers 
grooved, and all 
sorts of irregular, 
angular shapes 
machined. 

To obtain the 
maximum utility 
of range and action 
from the attach- 
ment, it has been 
designed for use in 
two different ways: 

1. Mounted on 
the lathe faceplate, 
it machines work 
held on a _ table 
fastened to the 
compound toolrest. 
In this way it 
really serves as a 
planer, as the work 
is reciprocated be- 
neath the tool. 

2. Held in the 
toolpost, the shap- 
er head operates on 
work fastened ina 
chuck or on the 
faceplate, or 
mounted on the 
lathe ways, rest- 


© FRAME 


FACEPLATE 
toa OF LATHE 


BACK GEARS LOCKED 









SHAPER BOLTED TO 


other. 

The tongue on 
the bottom of the 
frame, marked No. 
1, is planed to fit 
exactly, without 
the least shake, in 
the toolpost slide, 
and is held in posi- 
tion with two 
bolts. A_ special 
slide can be made, 
if the builder so 
desires, but it will 
be found that with 
a perfect fit in the 
toolpost slide, this 
construction will 
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1 
ing on a table. — as 
The utility of = SHAPER TOOL | grooves 

the shaper goes <1 7 
without saying, = 
but many machine — FRONT VIEW END VIEW 
shops, commercial ini mares , 
garages, and prac- ° The attachment as mounted on faceplate for plan- 
tically all home P i ing. For shaping operations it is fastened to toolpost 
model- makin ms i /ASANGLE PLATE slide by means of tongue on bottom of frame (1), 

& . 8 3 y and two bolts, the work being held by faceplate, 
workshops have no wie 6 chuck, or special table on lathe ways 
shaper. A great sf 
deal of work, aoa 
therefore, has to 





‘= EG LAPPER_|*Y EOD) 


be rigid enough to 
stand up under all 
the shaping opera- 
tions within the 
range of the ma- 














SWIVEL chine. 
ti ® ta . By taking out 
i H ile Od s the toolpost, part 
"WT @ram ETE G) CLAPPER Box. |* No. 7, and putting 
" a] 
ei! 


in its place a small 
extension tool 
holder, keyways in 
flywheels, pulleys, 
gears, and cams, 

well as oil 
in bear- 
ings and bushings, 
can be cut on short 
notice after the 
holes have been 
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bored and reamed. 
This can be done 
before the work 
has been removed 
from its position in 
the chuck or on 








be filed to shape. 


With this attachment such labor becomes ° 


unnecessary, and if reasonable care is taken 
in laying out the work, much that is usually 
done with a large shaper can be accom- 
plished equally well, if not so rapidly, with 
this machine. 

The design has been carefully studied 
from different angles and is believed to be 
practically and mechanically well suited 
for giving the best results under the neces- 
sary limitations of range and power. The 
dimensions shown on the detail drawing 
are for a shaper attachment suitable for 
use on a lathe with a swing of from 9 to 13 
in. In machine shops where larger lathes 
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The movement of the table or platen 
when mounted as shown in the accompany- 
ing illustration and the movement of the 
shaper head when similarly held on the 
toolrest, is obtained by turning the hand- 
wheel that operates the lathe carriage. The 
length of the stroke can be regulated by 
stops on the lathe ways. If desired, the 
lead screw can be utilized for performing 
the work automatically, but this is by no 
means necessary. 

The parts of the shaper do not require 
any lengthy description, as their shapes and 
sizes are fully covered in the detail draw- 
ings. It is merely necessary to follow the 


the faceplate. In 
the same way it is 
possible to machine corners that would be 
difficult or impossible to reach with the 
ordinary shaper tool. 

If a small tool holder is used in the 
regular toolpost, a large number of tools of 
various shapes can be made from 3/16-in. 
square self-hardening steel. Taps, ream- 


ers, and counterbores can be held in the > 


chuck by the shank and the flutes formed 
by shaping, the back gear being used for 
an index. This is a practical method and 
will be found a great saver of time. 
For use with the shaper head when held 
on the toolrest a table should be made about 
(Continued on page 82) 
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‘Tin Trade Mark Means UTILITY, CONVENIENCE 
and SATISFACT ION in Radio 











PACENT PA 
Radio Jack Twinadapter Meee 
Cat. No. 61—66 Cat. No. 51 Cat. No. 52 


Prices .70 to $1.20 = Price $1.50 Price $1.50 


Yve can do without PACENT RADIO ESSENTIALS — but 


you can’t get the MOST from your radio equipment unless you 
use them. 


Every PACENT device is designed to meet a definite Radio need and 
developed upon the BEST Radio Engineering Principles. 


THE PACENT UNIVERSAL PLUG—the FIRST Radio Plug 
on the market, is the standard of Radio authorities and is an absolute 


| Ee ESSENTIAL on your phone cord. 


Audioformer 


Gt Noo THE PACENT TWINADAPTER penmits a single jack to accommodate 
TWO Plugs. 


THE PACENT DUOJACK (a recent PACENT cals instantly 


converts an ordinary binding post set to a plug-and-jack set and provides for 
TWO plug connections. 


THE PACENT MULTIJACK—a unit of THREE racks for the price 


of ONE—provides a series of jack connections. 


Every PACENT ESSENTIAL adds delight to operating your equipment. 


These ingenious and useful devices are the result of fifteen years practical 
Radio experience and a thorough understanding of existing Radio needs. 


PACENT 
Universal 
Detector Stand 
Cat. No. 30 
rice 


$1.50 


Major Armstrong, U.S.A. and other leading experimenters appreciate the 
Dugintaal Cal satisfactory performance of PACENT RADIO ESSENTIALS and use 


5#%3 500 them regularly in their radio apparatus. 


Try PACENT devices and see how they will help you get more from your 
set. Your dealer will demonstrate any PACENT ESSENTIAL for you. 


Send for our Descriptive Bulletin P. S. 100 








DON’T IMPROVISE—PACENTIZE 
PACENT ELECTRIC COMPANY 


INC ORPOR ATED 


Manufacturers and Distributors of Radio and Electrical Essentials 


EXECUTIVE OFFICES GALEN} BRANCH OFFICES 
22 Park Place gh 33 So. Clinton Street 
vy HILADELPHIA, Bourse Bldg. 
New York, N. Y. WN WASHINGTON, D. C., Munsey Bldg. 
PACENT Member Radio Section, Associated Manufacturers of Electrical Supplies 
Duciack Cat, No. 5: (Canadian and British Licensees — COLONIAL RADIO, Lid., Hamilton, Canada, 
November, 1922 83 
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Shaper and Planer 
Attachment 


(Continued from page 80) 











6 by 9in., asshown. On the bottom of the 
table a tongue is planed to fit the gap 
between the ways, less 3g in. This 3<-in. 
space is to provide for a gib to take up all 
the play by means of setscrews in the inside 
edge of the tongue. The table is held in 
position between the headstock and car- 
riage by means of two studs and straps 
that fit under the gap. All the planing on 
the table can be done with the shaper itself 
when the table is set up in position. 

The bottom of the table must be planed 
first and the gib placed in position; the 
holes for the setscrews drilled and tapped, 
and the holes in the bottom of the tongue 
drilled and tapped, and the studs and straps 
made. When the table is put into place, 
the gib is set up by means of the setscrews 
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TO SuiT LATH, 


This special table for holding work is 
fastened on the bed of the lathe 


and the straps tightened by means of nuts 
on the studs. The table is then rough- 
planed with a round-nose tool and a light 
cut is taken; the finishing is then done with 


Details of the various parts, the identifying numbers, names, and materials 
of which are as follows: 


1 Frame - - - - - - CI. 12 Frameslidescrewhandle M.S. 21 Ram slide screw handle M.S. 
Sem 2 ee ee SCL, 13 Ram gib - — = © Aes. 22 Swivel gib - - - - C.RS, 
3 Swivel - - - - - - CI. 14 Ram gib setscrews 23 Swivel gib setscrews 
4 Swivelslide - - - - MS. (Srequired) - - - Std. (Srequired) - - - Std. 
5 Clapper box - - - - M.S. 15 Ram setscrew thrust 24 Ram slide screw nut bolts 
6 Clapper- - - - - - MS. block - - - - « MS. (2required) - - - Std. 
7 Toolpost - - - - - M.S. 16 Ramsetscrew - - - M.S. 25 Ram slide screw nut - Bz. 
8 Frame slide screw - - M.S. 17 Ram slide screw - - M.S. 26 Clapperboxswivelscrew M.S. 
9 Frame slide screw nut - Bz. 18 Ram slide screw collar M.S. 27 Clapper box bolt - - Std. 
10 Frame slide screw collar M.S. 19 Swivel retainingstud - M.S. 28 B.& S.taper pin - - Std. 
11 Frame slide screw nut bolt 20 Swivel retaining stud 29 Toolpost setscrew - - M.S. 
(2required) - - - - Std. nut - - - - - MS. 30 Toolpost collar- - - M.S. 


a flat-nose tool and about a half turn of the 
screw, making what is known as a ribbon 
finish. The slots should be planed very 
smooth and tested with a size block so that 
they will be uniform in width, in order that 
a fixture made for one will fit in the others. 

Also plane down on one side so that a 
try square can be used to square up work, 
as on a planer platen. 

Angle plates, a small vise, a straight edge, 
and a small set of index centers can also 
be provided. The height of the table is 
determined by the swing of the lathe. 

When the shaper is strapped to the face- 
plate of the lathe, a table 5 in. wide and 8 
in. long can be made to fit an the carriage 
slide. This table also should be furnished 
with T slots. In its manner of working it 
acts as a small planer platen, so that pieces 
up to 8 in. in length can be planed on it 
with ease. A small pair of index centers can 
be made to fit the table with a swing to 
about 3 in. and gears can then be cut. By 
such methods, the full usefulness of the 
tool can more readily be realized. 

It is important that this table for the 
carriage slide should be planed smooth and 
true. Before starting to plane it, prt a 
round pointed tool in the shaper toolpost 
and bring the point of the tool so that a 
piece of newspaper will be held just between 
the point and the top of the tool slide. 

Run the slide over and see if there is any 
change between the paper and point of the 
tool on the other side. If there is, throw 
out the back gears and shift a tooth or two, 
relocking the gears and repeating the test; 


do this until both sides prove alike. Then 
place the table in position and plane off the 
top. See that all four corners, when fin- 
ished, measure alike with the micrometer. 

Next, mark the teeth in the back gear, 
and drill and ream right through the face- 
plate into the headstock for a tapered dowel 
pin, fitted with a nut, so that it can be re- 
moved readily when not needed. If pos- 





CUTTING A KEYWAY 
-~ IN A SHAFT 








SHAPER 
i ATTACHMENT 























Used in connection with the toolrest, 
the attachment has wide range of utility 


sible, use this faceplate and angle plate 
only for the shaper attachment. 

To save time in setting up the shaper 
attachment on the faceplate, it is advisable 
to drill and ream the faceplate and angle 

(Continued on page 84) 
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Boys Today—Men Tomorrow! 


ERECTOR 


The most wonderful construction toy in 
the world. Boys can make machines, 
bridges, cranes, towers, in fact any engi- 
neering feat can be duplicated with a 
Gilbert Erector. The $5.00 sets have a 
sturdy electric motor that will lift 200 
pounds. Erector is the toy most boys 
pick for it is the most popular toy in 
the Gilbert line. 











Renee were no sana 


IF YOU want to know more about Gil- 
bert Toys send 10c for the Gilbert 1923 
Year Book. It not only contains won- 
derful articles on radio, magic, sports, 
chemistry and engineering that will de- 
light the heart of any boy, but it is also a 
complete catalog of Gilbert Toys. Use 
the coupon opposite. 











HOUSANDS of young men from 20 to 30 years old, who are today 

making great strides in engineering, chemistry, and other sciences 
were Gilbert Toy boys just a few years ago. I-have watched their 
progress with intense interest and I will tell you that I am mighty 
proud that my engineering toys have started these boys on the road 
to success. When I was a boy I loved to play with scientific things 
myself, but no one made the kind of toys that I wanted, so I said 
that some day I would make for a new generation of boys, toys that 
I wanted when I was a kid myself. . 


That is why there are wonderful Gilbert Toys for all kinds of scien- 
tific fun, electrical sets, telegraph sets, signal engineering, weather 
bureau outfits, civil engineering, hydraulic and pneumatic engineer- 
ing, light experiments, sound experiments, glass blowing, mineralogy; 
magnetism, as well as all kinds of magic outfits, and sets to perform 
tricks with coins, handkerchiefs and cards. There is a Gilbert Toy 
for every boy. They range in price from $1.00 to $30.00. 


Make this the best Christmas you ever had in your life, get a $5 
Erector Set or any other Gilbert Toy for the kid brother, boy friend 
or son. 

A. C. GILBERT, President 


THE A. C. GILBERT COMPANY 
New Haven, Conn. The A. C. Gilbert Company, 
138 Blatchley Avenue, 


New Haven, Conn. 


IN CANADA Enclosed is 10c. Send the 1923 
THE A. C. GILBERT-MENZIES CO. | Year Book to 
LIMITED 
Toronto | 
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| Improve Your Radio 
Set with a Panel of 


_CELORON 


The better the insulation 
the finer your radio set will 
perform. Keep your con- 
nections tight and your insula- 
tion right. This is one radio 
axiom. Here is another: Get 
the best panel you can buy. 

The essential qualities of a 
radio panel are non-conduc- 
tivity, strength and appear- 
ance. | Condensite Celoron 
fulfills them completely. This 
hard, strong, waterproof ma- 
terial will give you surface 
and volume resistivities, and a 
dielectric strength, greater 
than you will ever need. In 
addition to this the material 
machines 
with clean-cut characters and 
takes a high, natural polish or, 
a beautiful, dull, mat surface. 
Approved by the Navy De- 
partment, Bureau of Engi- 
neering. 

Mount your equipment on 
a Celoron Panel and note the 
improvement. 

Are you a radio enthusiast? 
Step into your nearest dealer’s 
and get a Celoron Panel cut to 
the size you want. If, by any 
chance, that dealer cannot 
supply you, write us direct. 

Do you make radio equip- 
ment? If you are not now 
using Condensite Celoron let 
us give you the full facts. 


Are you a radio dealer? Send 
today for our Special Dealer’s 
Proposition covering Celoron 
Panels and Insulated Parts, 


In any case write us today. 


Diamond State Fibre Company 


« Bridgeport (near Philadelphia), Penna. 


Branch Factory and Warehouse, Chicago 
Offices in Principal Cities 

In Canada: Diamond State Fibre Com- 

pany of Canada, Ltd., Toronto 
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BETTER SHOP METHODS 





Shaper and Planer Attachment 
(Continued from page 82) 


plate for two No. 1 taper pins, also pro- 
vided with nuts with which they can be 
withdrawn. It will then always be possible 
to locate the angle plate readily when 
resetting it. 

To avoid the necessity for the special 
patterns and core boxes required in making 
the castings, an alternative design for the 
ram is given. For machine shops or tool 
rooms where no facilities are available for 
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PLATE BOLT 
EXTEND RAM HOLES 
LATHE SECTION A-A 


FACEPLATE 


How ram may be constructed without 
castings, one slide only being used 


having the castings made easily, this con- 
struction, making use of machine steel, is 
recommended. It has one other point in 
its favor in that the steel will not crystallize 
as castings are apt to do, and will stand 
up better under excessive strains or abuse. 

Additional range for the tool can be ob- 
tained by means of an extra plate bolted to 
the faceplate, as shown. 

Another simplification that can be made 
at the option of the builder is to have only 
one slide on the ram. This does not reduce 
the capacity and flexibility of the attach- 
ment very much, but eliminates a lot of 
work in making it. 





How to Reproduce a Steel Stamp 
or Numbering Stencil 


P{ABDENED steel numerals or stencils, 
such as are used for marking metal 
parts, can be preserved in die form so that 
duplicate punches can readily be made in 
case of the breakage or loss of the original. 
The figure, letter, or mark is embedded in 
the surface of a block of tool steel that pre- 
viously has been annealed. As many sten- 
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The master block and 
punches made from it 


cil marks are made in this block as it is de- 
sired to keep. The block is then hardened 
or tempered. 

At any time it is desired to make dupli- 
cates, a suitable piece of bar stock or other 
steel fer the stencil, is driven, when soft, 
into the proper depression in the block. 
This makes a clean profile and only a small 
amount of relief work is required to finish 
the stamp, after which it is tempered in 
the usual way.—M. B. K. 
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SILVER STEEL 


“SAWS 


‘Write for These 
FREE Books 


Every Saw User 
Should Have Them 


These three helpful 
books are full of 
time-saving -and 
money-saving sug- 
gestions for saw 
users. They show 
you the best saw for 
every use, tell how 
to buy and care for 
saws of all kinds, 
and give useful facts 
on construction 
work. 


The Name “Atkins” 


Has been identified with 
the manufacture of saws 
for three hundred years. 
On a saw this name 
means that the saw is 
made of the famous 
“Silver Steel’’, found 
only in Atkins saws. It 
means that the saw will 
run easier, cut faster, 
hold its edge longer, and 
save you time, labor 
and money in cutting 
wood or metal. 





Before You Buy 











Any Saw— 


It will pay you to learn 
all about the Atkins line. 
It includes a better saw 
for every wood and 
metal cutting purpose— 
a saw that will help you 
do your work better, 
quicker and easier—give 
you the greatest value 
and longest service for 
your money. 


Get These Books— NOW 


“Saw Sense” “How to Care for Saws” 
“Hack Saw Chart” 


We'll send you any or all of them, 
FREE, Just write your name and 
address on the margin of this page, 
state which books you want and 
mail it to us TODAY, giving us 
your dealer’s name. No matter 
what you want to venta about saws, 
ask Atkins. 


E. C. ATKINS & CO., Inc. 


Dept. R Indianapolis, Ind. 


Makers of ‘‘Silver-Steel’’ Saws and Tools 
sold by Leading Hardware Dealers and 
Jobbers, Mill Supply Houses and Factory 
Branches all over the World. 
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200 YEARS OF 





MUSICAL INSTRUMENT MAKING 


RLIIZER 


Play the 
Wurlitzer ff 


Saxophone jf 





HINK of the pleasure it will mean to you to play the most 
popular of all wind instruments. Fascinating to play alone; the 
center of attraction in any musical group. Or you may turn your 
ability into 2 handsome profit— saxophone players are among 
the highest paid of all entertainers. 





Try It in Your Own Home 





You may now have a Wurlitzer Saxo- 
hone for a week’s trial in your own 
ome. No obligation to buy — no ex- 

pense for the trial—you do not risk a 

penny. If you keep the saxophone 

you may pay for it at the rate of only 

a few cents a day. 


Easy to Learn 


Practice with it—see how easily it blows 
and how simple the fingering is. As 
easy as whistling a tune. With the 
Wurlitzer Self-Instructor you'll be able 
to play simple melodies in a few days. 


On Trial — 


Wurlitzer will send you any instrument 
on this liberal free-trial easy-payment 
plan. All instruments to you at lowest 
factory prices. Special combination 


“Wurlitzer Saxophone is without a 
Peer’’—says Herman F. Schmidt, of Sousa’s Band 


The rich, mellow tone of the Wurlitzer Saxo- 
phone, together with the improved fingering 
system, have rightly made it the favorite of both 
professionals and amateurs. Read these extracts 
from the hundreds of letters we receive from 
pleased purchasers: 


“To say I am perfectly satisfied is putting it 
lightly; I am delighted.” 

“My Wurlitzer saxophone could not be bought 
from me for $200.00.” 

“Iam only a beginner on the saxophone but I ine 
tend to play at a Christmas program next week.” 
“Without your credit system I could never have 
bought a saxophone. Terms were better 

I expected.” 


Any Musical Instrument 


Easy Payments 


offers on complete musical outfits—<= 
velvet-lined case, all accessories, Self-Ine 
structor, etc.— everything you need at 
practically the cost of instrument alone. 





Send for New Illustrated Catalog 


The greatest musical catalog ee eT me 
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ever published! Over 3,000 I The Rudolph Wurlitzer Co., Dept. 1788 { 
articles—every known instru- 2 117E. 4th St., Cincinnati—329 So. Wabash Ave., r 
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It Carries | 
Its Table y 
On Its Back” , 





Paragon Ribbons for Remington Port- 
able Typewriters, 50c each, $5 a dozen 









These are the words of a prominent author 


and traveler concerning the 








emington 
Portable 





The permanent baseboard of this machine makes it 
wonderfully convenient to use anywhere and under all 
conditions, at home or afield. You can operate it 
equally well before your cozy fireplace or on your lap 


while seated on a log in the woods. 


And convenience is only one of the Remington Port- 
able’s many advantages. It is the most complete portable 
typewriter. Has the Standard Keyboard and many other 
big machine features. Light, durable and compact; fits 
in case only four inches high. Sold by over 2,000 dealers 


and all Remington Branch Offices. 


Send for our illustrated: ‘‘ Your Ever 
Handy Helper.” Address Dept. 67 


REMINGTON TYPEWRITER COMPANY 


(Incorporated) 


374 Broadway, New York 
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BETTER SHOP METHODS 





Keeping Up to the Minute on 
Shop Methods 


te going through a large industrial 
plant I was deeply interested in the 
planning department. In it was a young 
man who, seated at a table before a pile of 
magazines, was making vigorous use of a 
pair of scissors, a roll of adhesive paper, 











Useful material is marked so as 
to catch the eye immediately 





and a box of wax crayons. While I was 
watching him, he came to an article in a 
technical magazine onthe pouring of metals, 
a subject of interest in the foundry depart- 
ment. _ He clipped a label, marked a red X 
at the top of it, and stuck it on the page so 
that it projected at the top of the magazine. 
This was to call the attention of the foundry 
superintendent to it. Each department 
was designated by a different color. 

The policy of this firm is that each 
executive should spend an hour or two a 
week in the reading room, and all of them 
appreciate being able to select material of 
interest to them without taking the time to 
look through all the magazines.—J.V.R. 





Jig for Cotter-Pin Holes Has 
Adjustable Stop 


T°? MAKE a jig for drilling cotter-pin 
holes in screws and bolts, take a block of 
steel, bore it almost through, and fit a stop 
screw so that 
the work can be 
inserted exactly 
the right dis- 
tance. 

By boring 
holes of differ- 
ent diameters 
in one block, 
the one jig will 
serve for drill- 
ing cotter-pin holes in machine screws and 
bolts of several standard sizes.—H. F. B. 








Making a Center Tester for 
Tool and Die Work 


HIS center tester is one I made for 
myself and-use right along on tool and 

die work in the shop. 
The dimensions given may not suit every 
mechanic, but they can, of course, be 


° \ 
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Details of the tester, the dimensions of 
which may be varied as desired 


varied to suit the individual judgment. 
On fine work an indicator may be used 
with the tester.—H. BERG. 
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“Static” Defeated and 
Loop Aerials Available to All 


OLOCO 


TRADE MARK REG. U.S. PAT. OFF. 






Our own results and those of hundreds of amateurs 
who are using COTOCO PRODUCTS have shown 
a reduction of ‘“‘static’’ almost to the vanishing point. 
Radio Frequency amplification with the Cotoco 
tapped transformer is the reason. Will the set 

you make this Fall be static proof? And more 
good news. Loop aerials give ample range, great 
selectivity and all-in-the-house convenience. 


Cotoco 
Variable Air 


Condenser 


Designed first 
and foremost to 





Cotoco Amplifying Transformer for 


minimize _ elec- 
Radio Frequency (Two Stage) trical losses. Then 
built as a fine 


Cotoco Amplifying Transformer for Radio 
Frequency (Two Stage) Electrically and 
mechanically correct, as all Cotoco Prod- 
ucts are. Can be mounted for two or 
three stages of amplification. You’ll 
never be satisfied until you are getting 
the better results secured only through 


Radio Frequency Amplification with Cotoco 
tapped transformers. 


machine product. 


Cotoco Amplifying Transformer 
for Audio Frequency 


Of unsurpassed efficiency for all kinds of 
amateur and professional work. Varia- 
tion of audibility over a wide band of 
frequencies is negligible. Distortion? 
Forget it. 






Cotoco Honeycomb Coils 


Our first product. We were elec- 
trical coil makers long before the 
radio boom. Exhaustive tests prove 

these inductances to be without an 
equal. Mount on either fixed or trunnion 
brackets. 












Free Connection 
Diagrams 


For two stage and three stage 
radio frequency loop aerial sets 
wrapped with every Amplify- 
ing Transformer for Radio 
Frequency. 


Economical 


If your dealer can’t 
supply you, write us. 


COTO-COIL CO. 


87 Willard Ave., Providence,R. I. 


Compact 
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BETTER SHOP METHODS 





Holding Nine Pieces Instead 
of One in Hacksaw Vise 


WE HAD considerable 1 15/16-in. cold 
rolled steel bars to saw into lengths 
on the power hacksaw, and in the beginning 
put only one piece at a time in the machine 
vise. This meant we were almost continu- 
ously opening and 
closing the vise and 
had to keep a man 
on this job alone. 
A better plan 
was quickly de- 
vised. We placed 
nine pieces as 
shown and made a 
little block that 
fitted over the 
shafts and could 
slide on them. To the stationary jaw 
of the vise we screwed a strap that in turn 
held a screw with a handle, used for locking 
all nine pieces at one time. This speeded 
up the work’ and relieved one man for 
another job, as he attended to the hacksaw 
only in his spare time.—J. H. MOorRE. 








Replacing a Defective Shaft 


A SHAFT connected with an ordinary 
shaft coupling was found to have a 
fracture, as illustrated at A. We had to 
make a speedy repair in order to keep the 


| machinery running, so we removed one 





DAES 
me 


7S 


CUT OFF HERE & TURN LR 


AS SHOWN AT “&” 
Oak filler block used between coupling flanges 


half of the coupling and cut off the defective 
part of the shaft. 

Then we turned down the end of the good 
shaft, as shown at B, and cut a round piece 
of good, tough oak to the shape shown at C. 

This was placed over the turned-down 


| end of the shaft with the half coupling. 


Bolting the coupling together, we were 


| ready to start the macKinery again, for the 
_ oak block was the right size to make up for 
| the length of shafting cut off. The view at 





C shows the shaft assembled.—H. J. 





Chiseling Off Rivet Heads 


T° PREVENT elongating rivet holes in 
thin metal plates when rivets are re- 
moved, it is well to back up each rivet with 
a crowbar while it is being cut off with a 


= fae 
ROWBAR BACKS 


UP RIVET HEAD 
WHILE CHISEL SHEARS, 


A method that prevents distortion of holes 





cold chisel. The crowbar ‘relieves the 
pressure of the rivets against the plates, 
and there is then no necessity for redrilling 
the holes when the plates are reassembled. 
If necessary, grind the point of the crowbar 
so that it will hold without slipping at the 
base of the rivet head.—G. L. 
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BETTER SHOP METHODS 





Key Pins New Teeth in Place on 
Broken Gear 


i THIS method of repairing broken 
teeth in a gear or on the rim of an auto- 
mobile flywheel, a stud made of cold rolled 
steel is first inserted, as shown. The 
diameter of the head of the stud should be 
nearly the width of the other teeth. The 
threaded end 
should be about 
one half that 
diameter. 

The flywheel is 
then drilled, coun- 
ter-bored, and 
tapped to suit the 
stud, which is 


TOOTH MADE FROM 
4 COLD ROLLED 
STEEL, CUT AND 

FILED INTO 


and locked by 
means of a pin 
driven into a hole 
that is half in the 
rim and half in the stud. The face and 
flank of the teeth are then roughed out with 
a hacksaw and finished by filing. A tem- 
plate of tin can be cut out to fit one of the 
other teeth exactly and then used as a guide 
in perfecting the shape of the new tooth. 
This repair is particularly useful in re- 
placing one or more teeth on the starting 
gear of an auto engine flywheel.—J. H. T. 








Filing Awkward Shaped Pieces 


HAvE you ever tried to file an awkward 
shaped piece or part that came almost 
level with the top of the vise? If you have, 
then, no doubt, you bruised your knuckles 





This handle saves knuckles from being 
ruised 


just as the writer did until he made the 
little file holder illustrated. 





A groove is made to fit snugly over the 
tang of the file, and the handle, being above 


_ the level of the file, allows you to work 
- | without danger of bumping your knuckles. 


| This is a stunt worth trying if you have 





much filing to do.—J. F. H. 





Drilling Cement and Brick 


A HANDY tool for drilling holes in brick 
walls, which the writer has found 
more effective than the old-fashioned star 
brick drill, is made by shaping one end of a 


piece of octagon 
steel of the de- 
sired size and 
length to a fish- 
tail bit. Point 
the other end to 
fit the chuck of 
an ordinary brace, and then temper the tool. 
_ Instrument men will find this a help in 
plugging. brick walls for mounting tele- 
phones, or drilling through walls when 
laying cables. EVERETT IDLOR. 


FLATTEN AND HARDEN 
—San) a | 
aa 


FILE EDGE TO ANGLE 





screwed in place ° 











Lionel Electric Warning 
Signal is all-steel con- 
struction with heavily 
nickeled gong. Bell rings 
when train passes over 
special section of track 
provided with it, 





Lionel All-Steel Railroad 
Stations, with and with- 
out illumination, are 
made in three, different 
models, providing the 
completing touch to 
your miniature railroad 
layout. 





Lionel 
Transformers operate all 
trains better and at min- 
imum cost. Approved by 
National Board of Fire 
Underwriters. 


“Multivolt” 


On Your Lionel 
Electric Railroad 


TART your Lionel Limited withatouch 

of your finger. Send her on, now 

fast, now slow, backward or forward, stop- 

ping at stations, slowing down for signals, 

ringing automatic crossing warnings—golly, 

what a pack of fun, there is nothing like 
it in the world. 


Lionel locomotive and car bodies are of all- 
steel construction, hand-enameled, and baked 
like automobile bodies. For twenty-two years 
Lionel products have been “Standard of the 
World’”’ because of their perfect electrical and 
mechanical workmanship. 


You can run Lionel trains from any electric 
light socket with Lionel ‘‘Multivolt’’ Transformers 
or from dry or storage batteries. 


Lionel Electric Trains are made in America and 
sold by department, toy, sporting goods, hardware 
and electric stores. Long, satisfactory life is 
guaranteed your outfit by the high quality of 
Lionel materials and skilled workmanship. Say 
‘“‘Lionel’’ to your dealer. 


Send at once for the handsome 40-page 
Lionel Catalog. The complete line is 
shown in beautiful four-color illustra- 
tions—chock-full of outfits and all 
kinds of up-to-date railroad accessories. 


THE LIONEL CORPORATION 


48 “‘D”’ East 21st Street New York City 
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Start the Joy Special | 











NEw files should be reserved for finishing 
the larger surfaces of cast iron, bronze, or 
brass. When the file has worn somewhat, 
it can be used upon the narrow surfaces of 
these metals and upon wrought iron and 
soft steel. A used file is better than a new 
one for the latter class of work, because it 
| 4 is not so apt to tear the surface.—H. L. D. 
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FREE-This Book on 
Home Beautifying | 





This Book explains how inexpensive soft 
woods may be finished sothey areas beau- I 
tiful and artistic as hard wood. Tells 
what materials to use and howto use them. 
Includes color charts — gives covering 
capacities, etc. It is the work of experts 
—beautifully illustrated in color. Fill 
out and mail this coupon for a free copy. { 


S.C. JOHNSON & SON, Dept. PS 11, 





RACINE, WIS. (Canadian Factory—Brantford) 
Please send me free and postpaid your Instruction 
Book on Home Beautifying and Wood Finishing. 


The best dealer in paints here is...........0..000. 
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You Can 
Add Those 
Artistic 
Touches 







JOHNSON’ 





WOOD DYE 


Johnson’s Wood Dye is very easy to 
apply—it goes on easily and quickly, 
without a lap or a streak. It ‘penetrates 
deeply, bringing out the beauty of the grain 
without raising it—dries in four hours and 
does not rub off or smudge. Made in fourteen 
beautiful shades. 
S. C. JOHNSON & SON, Dept. PS 11, Racine, Wis. 
“The Wood Finishing Authorities’”’ 
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a Tea Wagon 


die 


relieve the otherwise 


straight lines. A plain 

top is screwed on from underneath and the 
usual wheels and casters are added. Two 
tray handles are fastened to the top to 
take the 
place of a 


(Continued from page 78) 


Store Prices 


the wooden frame, the 
supplies necessary are 
1 lb. of No. 4 reed for braiding the edges 
of the frame and 14 lb. of No.3 reed for 
weaving the tray base, as well as glass 
for the tray, 
and if de- 


at Half 








sired, for the 








‘ces 20 “a1 
larger wood- Z ee 
en handle. 7 EEL ct 








Sone a ee ewe ate emaqua, 


Thecomplet- 
ed wagon is 
painted or 
enameled in 
cream, light 
green, or 
some other 
appropriate 
light color, 
and sten- 
ciled orna- 











Side and end views of the tea wagon designed by the 
Home Workshop Department. Th 


lower shelf. 

Another 
simple type 
of tea wagon 
without 
leaves or 
turned legs 
is shown in 
No. 8. The 
omission of 
the leaves 
makes it 
possible to 
providea 














e full size details 








ments are and the bill of materials are contained in Blueprint 
applied at No. 13 of the Home Workshop series 

the corners, 

and, if de- 


sired, at the center and along the upper 
rails. This design harmonizes well with 
some of the more modern painted dining- 
room furniture. 

Number 4 is a design with turned legs, 
having an inclosed shelf directly beneath 
the top, upon which the tray can be placed 
when notin use. The tray is a trifle smaller 
than the top of the tea wagon. The leaves 
in this case, as in No. 2, are semicircular. 

The mahogany tea wagon with a simple 
inlay on the rails and legs illustrated at 
No. 5, is unusual because the legs are set on 
an angle and no casters are provided for the 
longer ones. The wheels are extra large; 
they should be 18 in. in diameter, if pos- 


roomy silver 
drawer. In 
tea wagons with leaves a small drawer is 
often provided, and sometimes there is a 
drawer in both ends. The tray handles in 
this case are made of wood in a style much 
favored by some furniture designers -and 
craftsmen. 

Number 10 is an electrified tea wagon, 
fitted with a double outlet for attaching an 
electric coffee urn, chafing dish, toaster, or 
stove. A length of lampcord plugged in 
underneath the tea wagon runs to a base- 
board outlet or the nearest available light 
socket. 

The majority of tea wagons have turned 
legs and these and any other turnings re- 
quired, such as handles, can readily be 
























































sible, and obtained by 
very light in any one who 
construction batcoull has access 
= design. [ lp to a lathe or 

he tray isa omen | » i cares to go 
triflesmaller —- to the mod- 
than the erate ex- 
table top. | pense of 
; gone 6 2\"s aoe bie e 
is another wor one 
unusual de- q by a wood- 
sign, rather — turner. If 
ornate in bowen gota y you have 
appearance, - A san your own 
but not diffi- al lathe, you 
culttomake, can make 





since both 
the legs and 
the large 
wheels are 
cut out with 
aband-, jig-, 











even the 
wheels, 
which pro- 
vide a par- 
ticularly in- 
teresting 











or fret-saw. problem in 
The reed wood turn- 

tea wagon, Another design for a neat tea wagon without leaves. mng. 

shown at 7, The method of making the wheel is an excellent one In place of 

isa type now for home workers who own a lathe special turn- 

much in ings, stair 

favor. \ It is balusters 


comparatively inexpensive and not at all 
difficult to make. A frame 16 in. wide, 24 
in. long, and 80 in. high can be made as a 
foundation for the reed, or one already 
bored for the binding can be purchased 
from dealers in basketry supplies. Besides 





can be used. If they are old fashioned 
ones, they may have more or less individ- 
uality in design and serve fairly well as legs, 
but modern mill-made balusters are often 
spindly and inappropriate for furniture. 

The legs do not, however, have to be 
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THE HOME WORKSHOP 





How to Make a Tea Wagon 
(Continued from page 90) 
turned. They can be plain and straight, or 
have the edges slightly rounded or cham- 
“fered, or they can be made with decorative 
edges and “voids” in fret-saw fashion. 

Tea wagon wheels can be purchased from 
dealers in manual training supplies and 
from some stores handling baby carriage 
wheels; furni- 
ture stores 
often will ob- 
tain them on 
order. A wheel 
that is regard- 
ed more or less 
as standard is 
16 in. in diam- 
eter with a 34- 
in. rubber. tire. 
The spokes are 












TA AAAS 








turnedasshown 
and have orna- 
mental flats. 
The axles are 
usually about 
17% in. be- 
tween the hubs, 
but they can be 
cut in half and 
attached sepa- 
Tray molding, handles, and rately to ac- 

other tea wagon details commodate'the 
wider wagons. These wheels are usually 
made in mahogany, oak, or gum, the latter 
taking a good imitation mahogany finish. 
Baby carriage wheels can, of course, be 
substituted. 

Casters can be obtained without diffi- 
culty. They usually have rubber tired 
wheels 3 in. in diameter and about 1% in. 

(Continued on page 92) 





Coupon for Ordering Blueprint 


Blueprint Service Dept. 
Popular Science Monthly 
225 West 39th St., New York 
GENTLEMEN: ; 
Send me the blueprint, or blueprints, 
I have checked below, for which I in- 
close....cents in stamps or coin: 





No. Title Price 

1, “Sewinga Tales 6s osi6:0.0 «0:00:00 25¢ O 

2. Smoking Cabinet.......... 25c OC) 

3. Book Trough End Table....25c O 

4. 30-ft. Monoplane Glider....50e CL 

5. Kitchen Cabinet.......... 2se LI 

6. V.T. Radio Receiving Set..25¢ L] 

8. Shaving Cabinet..... eivates 25c O 

9. Arbor with Gate and Seats. .25c C) 

10; Porch SW 6a6ceecccee 25¢ O 

11, Bench and Tilt-Top Table...25¢ CL] 

12. Electric Washing Machine,..25c O 

1S: TRE AWWAROR! 5s o:0' 5 6:00 o.018 fe 25c¢ O 
ITT a ECTS T MOTOS SAS COTO CTE ETI 

{Please print) 
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‘BUILD OF CYPRESS. 
the ‘Wood Eternal’ 
AND YOU BUILD 
BUT ONCE”. . 
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“If Your SILLS Rot 
What Have You Got?” 


Why not build your Garage, sills 
and all, of Cypress, “the Wood Eternal,” 
—the lumber that don’t rot? But of course 
you must make sure that you build of 
genuine “TIDEWATER” Cypress. How 
to be sure? Insist on seeing the arrow trade 
mark, shown below, on every board or bundle. 


‘While you are about it, why not 
write right away for Volume 28 of the 
world-famous Cypress Pocket Library? 
(That “guide, counselor and impartial 
friend of every home-lover.”) It will come 
promptly on request, with our compliments. It 
contains not only full size working drawings and 
complete specifications for the garage (which you 
can amplify to suit your needs as to space), but 
also many plans for pergolas and other home beau- 
tifiers. We leave it to you to positively insist on 
Cypress, “the Wood Eternal” when you order your 
lumber. You will do so for your own sake. (And 
it must be admitted that is a sufficient motive.) 


Vol. 28 isthe “Trellis, Arbors and Pergola—Garage” Book. 
88 pages; many interesting pictures. 23 full-size work- 
ing drawings with specifications, 1 special “Vines to 
Plant—What, When and Why” supplement. FREE on 
tequest. Write. 


SOUTHERN CYPRESS MER’S. ASSN. 


»xo> 1249 Poydras Building, New Orleans, Louisiana Pv 
custo ot '249 Graham Building, Jacksonville, Florida A Nd A 


ek 


Insist on TRADE-MARKED CYPRESS at your local lumber dealer’s. 
If he hasn't it please advise us promptly and we will see that you are supplied. 
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THE FLORSHEIM SHOE, 
ie ala “i See 
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THE ORMOND—STYLE M-101 





Arter you have worn Florsheim Shoes 
you can truly appreciate the satisfaction 
—the extraordinary endurance—under- 
lying their refined, graceful appearance 


| 
| 
| ~The Florsheim Shoe—Most Styles $10 
| 
| 
| 





EOOKLET “STYLES OF THE TIMES’? ON REQUEST 


Look for Name in Shoe 











THE FLORSHEIM SHOE COMPANY 


Manufacturers + CHICAGO 




















y= 
oi cae 
fea FOR THE MAN ed SHOE (> ) 


| WHO CARES 














The Ideal Tuner for 
Popular Broadcast Reception 


The new ABC Tuner No. 5750, illustrated below, meets the de- 
mand for a quality tuner at a very low price. 


Designed by Professor Morecroft of Columbia University, and 
manufactured complete in our own factory, this tuner is technically 
correct, thoroughly dependable, and embodies the most recent de- 
velopments. 


ABC Tuner No. 5750 has for its principle feature a very efficient 
vario-coupler of radically new design, together with two ABC 21- 
plate condensers. 


Note how perfectly this tuner fits in with other 
ABC Units—a complete receiving station giving 
you full command of broadcast programs. 









Write us for latest ABC Catalog 
and name of nearest dealer 


JEWETT MANUFACTURING CORP. 
342 Madison Ave. Dept.Ci1 New York 





ABC Radio Tuner ABC Detector and ABC Two-Step — 
No. 5750 One-Step Amplifier Amplifier ABC Loud-Speaker 
No. 5013 No. 5014 No. 5500 
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THE HOME WORKSHOP 








‘“‘Best Ideas’’ of Readers Win 
Home Workshop Prizes 


A FIRST prize of $15 and a second 
prize of $10 are awarded each 
month for the best ideas published in 
the Home Workshop Department. 
These prizes are given in addition to 
the regular rates paid for contribu- 
tions and are, therefore, a bonus for 
especially good suggestions. 

Any ideas that have helped you in 
your own home workshop or aided 
you in repairing or improving your 
home are apt to be of value to other 
tool users and are possibly prize- 
winning material. If you will de- 
scribe them briefly and send them 
to the Home Workshop Editor, 
POPULAR. SCIENCE MONTHLY, 225 
West 39th Street, New York, they 
may deserve one of the awards. 

The articles should be accom- 
panied either by photographs or pen- 
cil sketches to make clear the details 
of construction. 

The prizes for November have 
been awarded as follows: 

FIRST PRIZE, $15: Paul H. 
Byer, Hagerstown, Md., for a de- 
scription and the working details of 
an automatic heat regulator (see 
page 103). 

SECOND PRIZE, $10: John A. 
Mahon, Baltimore, Md., ‘“‘Auto and 
Phonograph Horns Combined to 
Make Loud Speaker’”’ (see page 122). 
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How to Make a Tea Wagon 
(Continued from page 91) 


thick. Some are solid and others have small 
Ordinary casters will serve the 
purpose, but are not as neat. 

Although wooden handles are frequently 
used on the trays, metal tray handles are 
sold in many varieties of shapes, sizes, and 
finishes. Some tea wagons with drop 
leaves have a tray handle in place of the 
conventional turned wooden handle, and 
there is a certain advantage in this because 








Oak tea wagon made by Frank W. 
Shultis, of Lansing, Mich. Top, which 
is hinged, covers silver compartment. 
Table fh af hinges with extra holes are 
used so that top will stand open. Handle 
is supported by brass hand-rail brackets 


the smaller tray handle is not so much in the 
way when the tea wagon is being used as a 
luncheon table. A craftsmanlike way of 
providing handles is to make them of ham- 
mered brass or copper. 

The regular large wooden handle can be 
disposed of when the wagon is used as a 
table if some simple arrangement is made to 
swing it below the end rail. 

Tray moldings are made in a wide variety 
of styles and can be obtained easily. 
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Drill Block Prevents Breakage of 
Small Hand Taps 


O TAP asmall hole in a piece of metal 
held in a vise without breaking the tap 
or cutting the thread out of square requires 
much skill and care. When the tap reaches 
the bottom of the hole, the resistance is 
hardly felt and yet the smallest fraction of 
a turn often breaks the tap. 
This difficulty can be eliminated if a 
piece of cold rolled steel 54 or 14 by 1 by 6 








HOLD WORK 
WITH LEFT. 
HAND 


vt) 




















The tap guide and how it is used 


in. has a number of holes drilled through it 
to suit the different sizes of taps ordinarily 
used. The piece is held vertically in the 
vise and the tap is placed in the proper hole. 
The work to be tapped is held in the left 
hand against the flat side of the fixture and 
tapped in the usual way. It will be tapped 
perfectly true and as soon as the tap 
reaches the bottom of the hole the strain 
will be felt before there is any danger of 
the tap’s breaking.—ARTHUR E. SCHOLZ. 





Steel Square and Plumb Bob 
Form Serviceable Level 


SERVICE- 

ABLE and un- 
breakable level can 
be made with a steel 
square, a plumb bob, 
and a piece of hard- 
wood. Saw a long 
notch in one end of 
the stick and a short 
notch in the other 
end and bore a hole 
through at the long 
notch. Insert a bolt 
with a wingnut to 
clamp the bar tothe For test- 

ing hori- 

square, as shown. zontal surfaces 
The device can then 
be used in place of a spirit level on horizontal 
surfaces by observing the deflection of the 
plumb bob in relation to the scale.—J. G. 
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Carrying Large Sheets of Glass, 
Veneer, or Cardboard 


TT? CARRY sheets of glass, veneer, card- 
board, and other flat, unwieldy objects, 
make a light-weight wooden rack as 
shown. 


A series of cross pieces afford a 
choice of hand 
grips; they make 
it unnecessary to 
strain the arm 
down to the bot- 
tom of the sheets. 
Strips of felt 
may be glued to 
the parts of the 
rack that come in 
contact with the 
glass.—C. NYE. 
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THE SPECTROSCOPE ie 
This marvelous instrument, clearly explained 
in “‘The Outline of Science’’ is the source of E& 
much of our present knowledge of the universe 


Yours At Last! aa 


The Most Amazing Story Ever Written 


Revealing thej/Wonderful Secrets of Science 
See for Yourself—In Your Home—FREE 





Come out of the humdrum of daily life into a marvelous new world—where 


you can lift your eyes and read the story of the heavens, see into the depths 
of earth and ocean, view the activities of invisible life, look back to the dawn of mind, watch 
man as he overcomes the thrilling mysteries of life and time and space. 

Here, truly, is the most amazing story ever written—for it reveals to you truths of what 
man has accomplished that go beyond the wildest flights of imagination; it takes you into 
the startling realms of science and shows you simply and clearly the marvels that have here- 
tofore been so vague and mysterious. 


THE OUTLINE OF SCIENCE 


Edited ‘by J. Arthur Thomson, 


Professor in the 
University of Aberdeen, Scotland 


covers in one flowing, non-technical story all scientific achievement since the world began. 
You read the absorbing history of Evolution in the Light of Today—The Ascent of Man— 
How Darwinism Stands Today—The Romance of the Heavens—Other Worlds than Ours— 
The Moon—The Sun—Evolution of the Stars—Life on Mars—Sun Spots and Magnetic 
Storms on Earth—The New Knowledge: Wonders of the Atom—The Discovery of the Elec- 
tron, the Wonderful Thing Which Has Revolutionized Our Ideas—The X-Ray—Radium 
and Its Wonders—The Marvels and Mystery of Electricity—Wonderful Instincts, Devices, 
and Adaptations of Animals and Birds—Animal Mimicry, Camouflage and Migration— 
Animal Intelligence—The Dawn of Mind—The Life of Bees, Ants and Other Insects—The 
Human Body—New Discoveries—The Plant World and Its Marvels—The Wonders of Deep 
Seas, of Seashores, and of Rivers—The Story of the Rocks—Biology and the Beginning of 
Life—All About Bacteria—Marvels of the Invisible World—Wireless Telegraphy—Wonderful 
Scientific Instruments—The Mind of Man and the New Psychology—Psychic Research— 
and all the other almost unbelievable discoveries man has made. Small wonder that this 
work has been hailed as the greatest publishing event in many years and is being eagerly 
read by scores of thousands. 


Nearly 1,000 
Splendid Illustrations 


add to the value of this set—photographs, 
drawings, diagrams—many in full color, 
forming in themselves a most interesting 
collection of scientific material. The four 
large, handsome volumes give you the 
world’s highest scientific authority—in the 
form of a plain story simply told. It will 
fill an important place in every home. 


Get It On Approval— 


Pay Practically at Your Convenience 





Four handsome volumes — beautifully bound, 
gold stamped. Nearly 1,000 illustrations. Each 
volume 7% by 10% inches and 1\% inches thick 





This Coupon 
Brings the Whole Set on Approval 


in your home for five days’ examination ‘in : aia x tibia 

before you pay a single dollar. If you de- 4 © . ae S SONS, 

cide not to keep them, send them back and 2 W. 45th Street, New York 

be under no further obligation. If you keep I 

them, make a first payment of $1 and nine | 
I 


You may have these four superb volumes 


A Send me on perpers. 09 nae of Science in four 
n arge volumes, handsomely bound, with nearly a thou- 
monthly payments of $2.00—$19.00 in all— sand illustrations. I may, if I wish, return the set in 


five days and owe you nothing. If I keep it I will d 
or one cash — of $18.00. Send the you either $18.00 in full payment or $1.00 as a first 
attached coupon and see for yourself the | payment and $2.00 a month for nine months. 
entertainment and instruction that is here 


for you. l PRINS dink «crus <:a'dig sleuoine ole wane cae ete 
G. P. PUTNAM’S SONS)! 
a 131, 2 West 45th Street, New York ] thee CRE CEE Te ee ee ee 
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name. Special proposition to jobbers. 


Electrical Research Laboratories 
Dept. G 


ERLA 


DEPENDABLE 
RADIO PRODUCTS 


ERLA products lead radio develop- 
ment, do not merely follow it. Their 
efficiency and exquisite finish are giv- 
ing them preferenceeverywhere. For 
maximum results and permaner t 


good looks, insiston ERLA product: . 





Voice and music a thousand miles 
distant are heard perfectly through 
loud speaker with only one 

radio frequency transformer. Its 
efficiency is unequalled. Made in 3 
types. Each. ....ccccccccees $6.00 





ERLA Bezels improve the appear- 
ance of any receiving set 100%. They 
are beautifully made of heavily 
nickeled brass. Telescoping rim gives 
perfect fit of 114” hole in 44" to 4%” 
PRENES RUBE o.05 cane ssn eran 20¢ 


The most beautifully finished and 
best made socket on the market. 
Heavily nickeled shell on polished 
Radion base. Insulated hard rubber 
feet. —— binding posts. Fits any 


eee $1.00 


The ERLA phone plug is instantly 
connected or disconnected without 
tools or cutting or changing the 
phone tips in any way. Handle of 
polished fibre, with all parts heavily 
SES ee a $1.00 


On sale by first-class dealers. Or send 


us yourorderdirect, with yourdealer’s 


2515 Michigan Ave., Chicago 
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Aerial Yachtsmen 
(Continued from page 27) 


The longer the duration of the gust, the | 


better. 

During the period of increasing wind 
velocity, a pilot should turn his sailplane 
head on to the wind and should steadily 
gain height. In the second period, he should 


turn at right angles to the wind (the ma- | 


chine usually loses some height during this 
At the beginning of the third 
period—of decreasing wind speed—the 
machine should be turned tail to the wind. 
Since its speed is relatively greater than 
that of the wind at diminishing velocity, it 
is possible for the machine to gain height. 
During the period of minimum speed the 
pilot should again turn at right angles to 


| the wind. 


Compare this thrilling method of flight, 


| in which the air offers a constant challenge 





to the pilot’s ingenuity and resourcefulness, 


and in which he must depend for his motive | 


power solely on his skill in “‘outguessing the 
winds” with the power plane flights in the 


recent Pulitzer contests at Detroit, Mich., | 
in which the pilots, by merely watching dials | 
| and pulling levers, had instant command 


over power, speed, and direction. Such a 
comparison reveals the challenging nature 
of the fascinating new sport of air sailing. 


Qualities an Air Pilot Needs 


The most necessary qualities for a pilot in 
soaring flight are knowledge of the struc- 
ture of the wing and ability to recognize in 
advance the nature of gusts. This quality 
might be called “‘seeing the air.’’ Some air- 
plane pilots fight the air; others rideit. The 
pilot of the plane in which I flew as passen- 
ger from New York to Omaha in October, 
1921, used the air gusts to gain altitude 
and would catch the gusts under the wings 
and let them buoy up the machine for sev- 
eral hundred feet at a time. He followed the 
trends of wind instead of fighting them as 
some fliers do. A motor machine flies best 
in still air or with favoring winds; a sail- 
plane must have gusty and strong winds, 
and its pilot must “feel”? what to do with 
them, just ahead of time. 

A gust of wind is in reality a wave of air. 
If you Jearn how to keep your sailplane In 
the front side of a high wave, you will glide 
downhill for miles, just as a canoe with a 
wave at its stern will be carried along a 
river. But waves of air are not always what 
they seem. Sometimes, while there is a 
blanket of still air just over the earth’s 
surface, swift air currents move above the 
calm. I have been in a balloon the bag of 
which was being carried along by one of 
these upper currents so swiftly that from 
the car beneath it seemed as if a strong wind 
were blowing against our faces, yet in real- 
ity the car was moving in the layer of still 


How the Birds Do It 


Experiments show that birds seem to 
“feel” their way through the air and to 
sense strength and direction of the wind. 
This may lead to the invention of sensitive 
anemometers combined with wind vanes, 
mounted on antennae, or of “feelers” pro- 
jecting far in front of the sailplane of the 
future, to warn the pilot of the direction and 
relative strength of wind gusts. 

Although the pilot is all important in air 
salling, the machine, of course, must be 
very responsive to control, with sensitive 
rudders, elevators, and ailerons. 


| 
| 
| 





2000 ohms $6 





and the magnet. 


It’s What’s Inside 
the Receiver Case 


that Counts 


Remove the cover of a Man- 
hattan Radio Headset. Note 
the large horse-shoe magnet. 
It is made of Tungsten Steel— 
the most expensive material for 
permanent magnets, and the 
best because of its hardness 
and property of retaining mag- 
netism indefinitely. 


, A photograph showing the 
' y heart of the Manhattan 
: 7 Radio Headset—the coils 


In the center of the case is 
the electro-magnet with its 
pole pieces made of Silicon 
Steel. Energy received from a 
wireless message is exerted on 
the diaphragm through the pole 
pieces. If the pole pieces ab- 
sorb any of this energy, the pull 
on the diaphragm is less and 
the performance of the Headset 
weakened. Silicon Steel pole 
pieces cut down energy loss, 
and give strong signals. 


These are two points in the 
interior construction of Man- 
hattan Headsets which make 
for superiority. 


Look for the Manhattan 
Headset box on your radio deal- 
er’s shelf. It’s illustrated be- 
low. All genuine Manhattan 
Radio Headsets may be identi- 
fied by the ‘‘M”’ Seal Flash on 
the back of each receiver case. 
It’s your guarantee of quality. 


ANHATTAN 





ELECTRICAL SUPPLY CO.,INC. 
Makers of the Famous Red Seal Dry Batteries 
NEW YORK CHICAGO 
17 Park Place 114 So. Wells St. 
SAN FRANCISCO 
604 Mission St. 






Next month we 
will tell you more 
age about the ‘‘heart of 


N 
i 


~ ST. LOUIS 
\) 1106 Pine St. 
A! 
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Brackets Support Vacuum Tube 
Platform in Radio Cabinet 


NEAT and inexpensive method of 
mounting a platform for vacuum 
tubes in a radio cabinet is to support it 
from brackets on the panel and the back of 
the cabinet, as illustrated. This has an ad- 
vantage over the usual U-shaped support 
because of the ease with which soldered 
connections may be made between rheo- 
stats and other parts below the platform 
that often are difficult to get at. 
With this design the entire under side of 
the platform is free and it may be adjusted 
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This mounting leaves space clear under 
tube platform and makes it easier to 
solder connections 


to any height to suit the transformers used, 
if they are to be placed in the usual position 
under the tubes. Cushions of soft rubber 
are placed between the brackets and the 
platform, which is insulated entirely from 
the retaining screws by means of rubber 
bushings and straps made of fiber, hard 
rubber, or composition. 

When the mounting has been prepared, 
the platform can be removed while the 
vacuum tube sockets are fixed to it, and 
then the whole replaced as a unit. If 
the transformers are attached to the under 
side of it, the soldering of the connections 
between tubes and transformers also can 
be done before finally fastening the platform 
in place.—CHARLES F. LANOUETTE. 





Nail Forms Handle for Cork 


ORKS in varnish cans and other con- 
tainers often fit flush and are very 
difficult to remove. This is particularly 
annoying when small quantities of the 
liquid contained in 
the can are re- 
quired at frequent 
intervals. x 
One of the sim- & 
plest methods of 
providing a handle for the drawing of ‘such 
corks is to drive a wire nail through the cork 
from the under side and bend the point at 
an angle to give a finger grip.—J. M. PIpp. 








Removing Rust from Nickel Plate 


* gto spots on nickel surfaces may be 
removed by rubbing the parts thor- 
oughly with hard oil or vaseline. Allow oil 
to remain for several days if possible; then 
wipe clean with a cloth soaked in ammonia. 
If the spots do not yield to this treatment, 
add several drops of hydrochloric acid to 
the ammonia. After applying the solution, 
dry at once, then rinse with water, dry 





again, and polish. DALE R. VAN Horn. 


























Unequalled Low-Priced Offers 


The Master-Baldwin “T hroaty pe” 
Clarophone, complete - - - $22.50 


Described below. 
The Master-Baldwin Head 
Phone- - - - = = = « «= $ 9.00 


The new and improved Baldwin 
Phone. Is sufficient for all except 
code work. One does the work of 
two ordinary phones. 


The Baldwin Head-Set - - - $16.00 
The standard supersensitive head-set 
for those who want the double phone. 





This 
Amazing Radio Feature 


means radio enjoyment for the entire family 
at a price within the reach of all 


Y ou who know radio equipment 
know the Baldwin Phone. You 
know its war record. 


The Government commandeered the 
Baldwin factory during the war to as- 
sure Baldwin Head-Sets for War Ves- 
sels and Army and Government Sta- 
tions, 


Where exacting work is done there 
you find Baldwins. 


Now this amazing phone is available 
to the public in the Master-Baldwin 
“Throatype” Clarophone, the newest 
and most perfect speaker. 


A Clearspeaker 


The Master-Baldwin is not a so-called 
“loud” but rather a clearspeaker, which 
enables a roomful of people to hear 
every word or note. 


—hear perfectly every sound, every 
overtone, even the harmonics. Norasp- 
ing, buzzing, breaking or any noises 
save those caused by your receiving set. 
—hear clearly and distinctly through- 
out the average size room any broad- 
casting that your set will pick up. 

No changing of a head-set from one 
to another. No one misses part of the 
program. 

Now you can really enjoy radio with 
the Master-Baldwin “Throatype” Claro- 
phone. 


Two Secrets of Its Perfection 


One secret of this instrument is a 
marvelous mica disk, unaffected by heat, 
cold or electric currents, which is actu- 
ated in both directions by an armature 
— superimposed in a magnetic 

eld. 


The other is a specially designed 
speaker, which follows almost exactly 
the shape of Caruso’s throat. 


And its rectangular mouth follows 
the principle which opera singers know 
and use to get full resonance from the 
roof of the mouth. 


So the Master-Baldwin “Throatype” 
Clarophone follows scientifically a per- 
fect model. 


It gives you the best from your re- 
ceiving set. 


$22.50—An Amazing Price 


The wonderful Clarophone costs but 
$22.50, complete. So everyone may 
have one. 


Simplicity of design and large scale 
production account for this revolution- 
ary price on an instrument which is the 
highest quality the world affords. 


Try It at Our Risk 
Test it 10 


Compare 
We know you will be 


We make you the judge. 
days. Attach it to your set. 
with others, 
delighted. 

If not pleased, return it to your 
dealer and get your money back. 

Ask your dealer for the Master-Bald- 
win “Throaty pe” Clarophone. 

If he hasn’t it order from us, inclos- 
ing $22.50. We'll ship your Clarophone 
immediately, charges prepaid. (Refer- 
ence: Citizens National Bank, Los An- 
geles, Calif.) 

Know the real joys of radio. Get 
this necessary equipment at once. 


‘Master Radio Corporation, 
Dept. 5011, 631 So. Spring St., 
Loa Angeles, California. 


7 Master-Baldwin 
Clarophone 


Send this if your dealer cannot supply you 





Master Radio Corporation, 
Dept. 5011, 631 So. Spring St., 
Los Angeles, California. 


Enclosed is $22.50 for one Master-Baldwin 
“Throatype” Clarophone, charges prepaid. My 
money will be refunded if I return the instru- 
ment within 10 days to you, in case I am not 


satisfied. 


(Deater’s Name) 





(Address) 





(Your Name) 
(Address) 





[ I buy my radio equipment from 
i 
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Here’s an “eye-opener” for the man who has 
always used the old style frame. A well de- 
signed, substantially built hack saw frame 
has a perfect ‘“‘shang’”—takes any length of 
blade from 8 to 12 inches and can be set to cut 
in four directions without removing the wing- 
nut. Aconstant tension on the bolts holding 
the blade and a positive adjustment on the 
tubular back saves cuss words and much valuable 
time when changing blades. Hard rubber checked 
handle and stream line design. A Hack Saw 
Frame you will always swear by—never at. 


Ask for Starrett Pistol Grip Adjustable Hack Saw 
Frame No. 169. You can get it at almost any hard- 
ware store. 


Write for Catalog No. 22 ““‘W” and the Supplement 
describing the new Starrett Tools. 


THE L. S. STARRETT Co. 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 


ATHOL, aan 
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The Starrett Hack Saw Chart 


and ‘‘Hack Saws and Their 


(a standard reference 


sent free on request 








book on the subject) will be 











Fast though the half-back may 
be, the Bausch & Lomb Tessar 
gets him on the run, clearly and 
sharply, not blurred. For speed 
work the Tessar is unsurpassed. 
And on cloudy days or indoors, it 
makes possible snapshots where or- 


for speed— 


The Bausch & Lomb TESSAR LENS 


dinary lenses require time exposure. 
Made by America’s greatest op- 
tical house, the Bausch & Lomb 
Tessar is unsurpassed by any othez 
anastigmat lens in the world. 
Tessar is the lens for both ama- 
teur and professional. 


Write for booklet, ‘*What Lens Shall I Buy?’’ describing our complete line of anastigmat lenses. 


BAUSCH & LOMB OPTICAL COMPANY 


600 St. Paul Street, Rochester, N. Y. 


New York 


Washington 


Chicago San Francisco London 


Leading American makers of Stereo-Prism Binoculars, Telescopes, Photographic Lenses, Projection Apparatus 
(Balopticons), Microscopes, Magnifiers, Automobile Lenses and other High-Grade Optical Products. 
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Antenna, for Use in Towns, 
Attaches to Clothes Line 


Sect fans who live in upper apart- 
ments or flats where old-fashioned 
pulley clothes lines are used, can install an 
aerial with very little difficulty. The first 
step is to obtain a large, empty wooden reel 
and make a bracket for it, so that it can be 
fastened to the window or back porch near 
the clothes line. Fasten an eye and about 
6 in. of strong cord or light rope to the reel. 
Tie an insulator to the end of the cord and 











Since this antenna is withdrawn when 

not in use, there is no lightning hazard 

nor possibility of static discharges when 
the set is first connected 


conneet with the insulator the antenna 
wire, allowing a short end sufficient to serve 
as a lead-in. 

At the farther end of the aerial wire place 
another insulator, 6 in. more of cord, and a 
third insulator, which is to serve as a stop 
when it comes in contact with the pulley 
on the clothes-line pole. To erect the aerial, 
it is merely necessary to attach this last 
insulator to the clothes line and pull it out 
as far as it will go. The antenna can be as 
quickly withdrawn when it is no longer 
needed.—P. A. DASCHKE. 





Light Bench Clamp Useful 
in Holding Radio Parts 


| oo work on radio apparatus and 


electrical instruments often can readily 


| be handled in a bench clamp made as 
| shown, from materials to be found in most 
| scrap boxes. 


The body of the clamp is a 
piece of flat steel, about 3/16 in. thick, 2 in. 
wide, and 12 in. long. The ends are bent 
in to form the jaws and the center of the 


METHOD OF 
BENDING STRIP 











BOUT With 
e=Ub SQUARE 
SHOULDER 





“ wincNur - Willy 
- ba ee iy 
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A handy vise for small metalwork 








strip is turned sharply to bring the ends 
within 1 in. of each other. 

Countersunk holes on one side are pro- 
vided for the screws with which vise is fast- 
ened to bench. A stovebolt passes through 
holes drilled in the sides of the body oppo- 
site each other and a wingnut serves for set- 


ting the jaws on the part to be held. The |. 


elasticity of the steel opens the jaws when 
the work is to be removed.—G. A. LUERS. 
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Germs from Other Worlds 
(Continued from page 41) 


similar to our own has been very lately dis- 
puted, as a result of remarkable observa- 
tions at the observatory on Mount Wilson, 
Calif., where spectroscopic studies are said 
to have revealed no trace of water vapor or 
oxygen around the planet. On the other 
hand, some observers advance evidence to 
prove that there are heavy clouds hanging 
about Venus, and that her temperature is 
comparable to Earth’s. 

So the scientific debate stands to-day, 
and meanwhile, the possibility of radio 
communication with the other planets— 
provided there are indeed living beings 
upon them—has made this whole discussion 
one of the greatest popular interest, while 
the discussion itself has aroused an intense 
renewed interest in the original theory of 
Arrhenius as to the spread of life spores 
throughout the universe by light rays. 

Space is, according to Arrhenius, filled 
with shoals of living ‘“‘seeds,’’ and occa- 
sionally spores of bacteria, which settle 
upon Earth and other planets and com- 
mence life in those worlds where conditions 
are suitable. 


Sunlight Composed of Light Corpuscles 


This theory is strengthened by the belief 
that sunlight is composed of minute “‘light 
corpuscles’’—bits of matter that are being 
incessantly radiated from the Sun. That 
side of Earth turned toward the Sun is 
being continually bombarded by untold 
billions of these light corpuscles. Though in 
size extremely minute, yet they are numer- 


| ous enough to exert a “push” upon our 


globe, in opposition to solar gravitation, 


equivalent to 75,000 tons. 


Many of the particles of dust occupying 
interplanetary space are smaller than the 
light corpuscles in question. These dust 
particles are, moreover, charged with life 
germs. When light corpuscles from the 
Sun hit those dust particles that are smaller 
than themselves, they push them along 
through space, and by chance may trans- 


| port them to earth and other planets. 





This force of light, known as light pres- 
sure, is powerful enough to detach a living 
organism from Earth’s atmosphere, or that 
of some other planet, push it out into space, 
and finally transplant it upon the soil of 
another world. Twenty days would be re- 
quired for organisms to traverse the dis- 
tance separating us from Venus or Mars. 


What Arrhenius Believes 


Professor Arrhenius considers that while 
many of the seeds and spores, during their 
celestial journey, will be killed, occasionally 
they will retain their vitality and settle 
upon fertile ground, creating life in worlds 
that have cooled down sufficiently to form 
a suitable abode. From this we might 
infer that all life, from one end of the uni- 


| verse to the other, bears an intimate rela- 
| tionship, and that the higher beings evolved 





from it and perhaps residing—as some still 
believe possible—on Venus or Mars, may 
not, after all, be so greatly dissimilar from 
ourselves as most imaginary drawings of 
the “‘Martians” have pictured them. 

If the Sun’s light pressure is capable of 
transplanting tiny life germs from planet to 
planet, it might more easily transport the 
spores of bacteria, since they are still 
smaller. The planet Venus, our sister 
world, is, Professor Arrhenius thinks, 
probably a suitable abode for the lower 

(Continued on page 99) 
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GOODELL- PRATT 





“Accuracy is my family name,” 





Calipers, Steel 
Rules and Sur- 
face Gauges in 
all the standard 
styles and sizes. 


Surface Gauge 
No. 55 
with Micrometer 
Adjustment 
Price, $12.00 


says Mr. Punch 


You’ve got to buy measuring in- 
struments and precision tools—mi- 
crometers, gauges, calipers and steel 
tules—largely on faith. The repu- 
tation of the maker is your best guar- 
antee of accuracy. 


The confidence and faith that 
mechanics, artisans, and other work- 
men have in the Goodell-Pratt 1500 
Good Tools is never misplaced. Be- 
fore you buy another steel rule, mea- 
sure it up with a micrometer. 


Exceptional accuracy —the 
result of taking pains 


If you could see the infinite pains 
taken in the making of all Goodell- 
Pratt 1500 Good Tocls—you would 
realize why so many thousands of 
workmen have such faith and confi- 
dence in the Goodell-Pratt Tools they 
use. 


Your hardware dealer has Goodell- 
Pratt Tools or can get them for you. 
Talk to him. Meantime, write for a 
copy of our new machinist tool cata- 
log picturing and describing the very 
tools you have always wanted to call 
your own. It’s free. 


GOODELL-PRATT COMPANY 


Joohntths 


Greenfield, Mass. 
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superior Machinists’ Tool. 
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They Wouldn’t Be 
The Same 


Given the same tools and material, two different workmen 
would make two kinds of a house. 
well finished—its interior, decorations and grounds a pleasant 
sight to behold—the small details given attention—a house 
well made, finished and complete. 


The other would build, but not so cleverly—you know the 
difference in two people. You would see the amateurishness in 
his work. His house would not serve as well or last as long as 
the house of the first builder. 


So it is with Machinists’ Tools. There is a difference in the way 
they are made, in the hardening and finishing of the steel, a 
superiority in design, a higher accuracy, cleaner graduations, 
here and there a slight advantage, which, all combined, make a 


BROWN & SHARPE 


MACHINISTS’ TOOLS 


represent the first builder’s product. They were the first precision tools in Amere 
ica. Their superiority is shown by their fine finish, clean cut graduations, correct 
design, their world known accuracy and long life. Send for copy of our No. 28 
Catalog, listing 2000 different tools. 


BROWN & SHARPE Mec. Co. 
Providence, R. I., U. S. A. 
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MONARCH 


JUNIOR LATHES 





“The Biggest Little Lathe Built 


Accuracy and precision—that’s what you 
expect in lathe work and the only way to 
have the work done just as you want it is to 
do it yourself. 


The MONARCH Junior Lathe is made 
especially for small shop or home work- 
rooms. Inventors, experimenters, mechan- 
ics and auto repairmen find it to be just the 
tool ‘they want, for it turns out any small 
work that other lathes will and does it to 
1/1000 of an inch accuracy. 

The MONARCH Junior Lathe is small, compact, 
completely equipped and trouble-proof. Anyone 
can soon learn to operate it. Beginners can’t jam 
it and expert mechanics prefer it. 

Write today for our Free Catalog telling all about 
the MONARCH Junior Lathe as well as the com- 
plete line of MONARCH Lathes which are built 
up to 30 inches swing. 


Monarch Junior Lathe PRICE  Semi-Quick Change 
9 inch Swing — 214 $225 Gear and Bench 
ft. Bed Legs 


The Monarch Machine Tool Co. 
401 Oak Street, Sidney, Ohio 


This lathe is also made in a larger size, with 
il inches swing, at slightly higher price. 
Full details on request. 
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INTERNATIONAL BODY WORKS, 914 W. Ohio St., Dept. 8, Chicago. Ill. 


$ Br ing, s This 


big money 
Genuine 


DIAMOND 


PLATINUM RING 


SEND ONLY $2.00 and 
this hand carved and 
Pierced ring of Solid 
Platinum set with 
a brilliant blue 
white perfect- 
cut first qual- 
ity Diamond 
comestoyou 
#) charges paid. 
f 10 Days’ 
) Free Trial 
Keep the ring 
10 days. Ifnot 
satisfactory or 
if you can dupli- 
cate this value any- 
where for less. than 
$90.00 your deposit will 
be returned to you. After trial pay balance 
$6.30 a month for 10 months. Price $65.00. 
FREE Write today for Royal catalog of 
“"Diamonds, Watches and Jewelry. 
\ Thousands of gift suggestions shown in our 
\ $2,000,000 stock. J0 months to pay on 
everything. Address Dept. 629. 


ROYA DIAMOND 


%& WATCH CO 
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Plant Hunters Risk Lives 
(Continued from page 29) 


lint valued at over $6,000,000 by Arizona 
and California growers. 

These are but a few of the many foreign 
crops and fruits that have been established 
in this country through the crop introduc- 
tion activities of the Department of Agri- 
culture. Prominent among other plant im- 
migrants are: Chinese jujubes, persimmons, 
edible bamboos, chayotes, Japanese udo, 
Egyptian and Algerian date palms, Indian 
mangos, yang mae trees, South and Cen- 
tral American avocados, Chilean straw- 
berries, Colombian blackberries, wild 
peaches and almonds, wild alfalfas, dwarf 
almonds, cherries and apricots, fruited cur- 
rants, Chinese pears, Chinese petsai, 
dasheens, tung-oil trees and pistachio trees. 


In His Country’s Service 


The early service rendered by the Office 
of Foreign Plant and Seed Introduction of 
the United States Department of Agricul- 
ture owes much of its success to the enthu- 
siasm of Mr. Barbour Lathrop, of San 
Francisco. In addition to his individual 
work in discovering and introducing many 
foreign plants, nuts, and fruits into this 
country, Mr. Lathrop, in company with 
David Fairchild, now chief of the office, 
traveled at Mr. Lathrop’s expense for three 
years through many countries, collecting 
new plants and laying the groundwork for 
future broad and constructive effort. 

One of the first of the exploring scientists, 
Frank N. Meyer, finally lost his life in the 
service, after passing through experiences 
that would match the tales of a soldier of 
fortune. In the nine years spent in China, 
Siberia, Turkestan and Korea, he walked 
over 10,000 miles in search of agricultural 
gems. Alone and miles from help he fought 
off Chinese ruffians who sought to hinder 
his work. For from six to eight months he 
traveled through the wilderness without 
seeing another white man. During this 
time he gathered and transmitted to Wash- 
ington thousands of plants that have en- 
riched the fortunes of many farmers. 

His invaluable. work was suddenly ter- 
minated by his accidental drowning while 
en route home, but the memory of his 
achievements is kept fresh in the minds of 
other workers in the service by the “Frank 
N. Meyer Medal” awarded annually by the 
American Genetic Association for the most 
outstanding achievement in plant introduc- 
tion work. 


Some African Products 


Dr. H. L. Shantz, another of the lead- 
ing agricultural explorers, has invaded the 
innermost jungles of darkest Africa, on a 
9000-mile trip, in many respects the most 
remarkable ever made by one of Uncle 
Sam’s plant hunters. Personally, he has 
sent in 1600 specimens cf various kinds of 
African fruits, nuts, sorghums, and other 
unusual horticultural products. 

In Cape Colony DoctorsShantz obtained 
cuttings of the speckboom, a forage crop 
that gives evidences of adaptation to cul- 
ture under Californian conditions; and he 
collected also many samples of forage and 
desert plants that thrive under African arid- 
land conditions, and that may be of impor- 
tance in vegetating our Western ranges. 
In East Africa he discovered and secured 
specimens of the famous telfaeria nut tree, 
which bears large gourds two or three feet 
long, containing a number of deliciously 

(Continued on page 99) 
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Plant Hunters Risk Lives 
(Continued from page 98) 
flavored seeds similar to the butternut in 
quality. 

Still another globe-circling tour of the 
type that our agricultural explorers fre- 
quently make was a recent expedition of 
Dr. J. F. Rock to Burma, to obtain the seed 
of the real chaulmugra tree. From this tree 
comes chaulmugra oil, from which is derived 
the oniy cure so far found for leprosy. 
| After many false quests in different parts 
| of Burma, where he found numerous so- 
called chaulmugra trees, but few that were 
bearing the essential fruit and seed, Doctor 
Rock was finally successful in gathering 
enough of these remarkable seeds to estab- 
lish plantations in Hawaii. 

While these scientists were searching for 
their objects in Africa and Burma, Mr. 
Wilson Popenoe was currying the paths and 
byways of Guatemala, Costa Rica, Colom- 
bia, Ecuador, Peru and Chile, for other 
plant treasures. During a journey of 6000 
miles he secured 23 new varieties of avoca- 
does, or alligator pears, also the pejibaye, 
an American cousin of the Egyptian date 
palm; the Colombian giant blackberry— 
the world’s largest edible berry, growing to 
a length of 214 inches—a ‘“‘white black- 
berry,” several different kinds of South 
American peaches and apples, a remark- 
able dwarf orange, and a new type of 
wild potato. 


Germs from Other Worlds 

(Continued from page 97) 
species of living organisms. Its vapor laden 
atmosphere and sultry climate might con- 
ceivably harbor micro-organisms producing 
a variety of tropical fevers and perhaps, 
according to a spectacular extension of the 
theory, to them might even be traced some 
of the plagues that mysteriously appear on 
earth. 

As illustrated on page 41, when Venus 
passes between us and the sun, there is 
afforded an opportunity for such organ- 
isms, if they exist, to be transported to 
Earth. The solar rays, by traversing 
Venus’s atmosphere, hit the dust particles, 
which may be charged with bacteria, as 
well as animal and plant seeds, and convey 
them to the earth in about 20 days. Con- 
versely, germ laden dust is being continu- 
ally transplanted from our atmosphere to 
other worlds. And so this interchange of 
matter may be eternally spreading the 
same species of life throughout the heavens. 








Christmas Gifts You Can 
Make Yourself 


METHops of making unusual 
Christmas gifts will be featured 
in the Home Workshop next month. 
There will be articles on making toys 
—an electric train, a kiddie broncho, 
a doll’s house, a toy automobile, a 
“‘sledan,’’ and other fascinating novel- 
ties prepared especially for PoPpuLar 
SciENCE MonrtuHuLy by some of the best 
toy designers in the country. 

Other stories will tell how to deco- 
rate the Christmas tree, how to make a 
doll radio receiving set; how to prepare 
marbled paper, and how to build sub- 
stantial articles, such as an automatic 
cigarette box and a combination book 
rack and table lamp, all suitable for 
presents. 

Drawings also will be published, il- 
lustrating a simple method of construct- 
ing astage for Yuletide entertainments. 

















Less than fifty years ago an applica- 
tion was made for a patent which 
created the possibility of speech be- 
tween distant points. It was the 
culmination of years of study, re- 
search and experiment. It suggested 
a new aid in commerce and domestic 
life; a new tie to bind the people to- 
gether. But it was only a suggestion 
—a dream. 


To make that dream come true re- 
quired the creation of an organization 
unlike any other. It demanded a kind 
of scientific knowledge that was yet 
to be formulated, as well as a type of 
equipment still to be devised. And 
it necessitated the financial and moral 
support of many communities. 


Out of this situation grew the Bell 
System, bringing not only a new 
public service, but a new democracy 
of public service ownership—a 
democracy that now has more than 
200,000 stockholders—a partnership 
of the rank and file who use telephone 
service and the rank and file em- 
ployed in that service. The American 
Telephone and Telegraph Company 
exists to serve the people and is 





toward Better Service 








Dividend checks from the American Telephone and Telegraph Company are received 
quarterly by more than 200,000 telephone users. 


Owned by those it serves 


owned directly by the peeple—con- 
trolled not by one, but controlled 
by all. 


Evolution is going on. Each year 
the ownership is more widespread. 
Each year the various processes of 
the service are performed more eff- 
ciently and economically. Each year 
new lines and extensions are con- 
structed. The responsibility of the 
management is to provide the best 
possible telephone service at the 
lowest possible cost and to provide 
new facilities with the growth of de- 
mand. To do these things requires 
equipment, men and money. 


The rates must furnish a net re- 


‘turn sufficient to induce you to be- 


come a stockholder, or to retain your 
stock if you already are one; after 
paying wages sufficient to attract and 
retain capable men and women in the 
service. They must adequately sup- 
port and extend the structure of 
communication. 


These are considerations for the 
interest of all—public, stockholders, 
employees. 


“BELL SYSTEM™ 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED ‘COMPANIES 
One Policy, One System, Universal Service, and all directed 





MAKE BIG PROFITS CHARGING BATTERIES 
$20 Brings You an HB Charger 


Balance on long, easy _—~ re than paid for by 
your big month aE ws. tae ‘or repairs 
or renewals: 3 paren 







outfit i eases your r prof- 
its. Writeforin ormation. 


HOBART BROTHERS 
COMPANY 
Box P11 Troy, Ohio 














The Mid = 
‘*Five-in-One’’ Slide Rule 
is e combination ge Eclvmet- 

A d Sub- 
\ tract Slide Ruie. it will inatantly add, 
4.\\ subtract, multiply and divide any com- 
44 bination ‘of whole pymbers. fractions, 
4 {| mixed numbers an: d decimals. Gives 
every root one 
and Tangen of aluminum with 
scales on ‘white celluloid. Size 4 in. 
Approv: opted by colleges. 
2 with Eneructions, $1.00. 
Leatherette Case - extra. ta- 
logue Free, 


Gilson Slide Rule Co., ‘Niles, Mich, 




















How to 
Run a Lathe 











SOUTH BEND LATHES 


Standard Change Gear 


Quick Change Gear 
aeeeka $ 176.00 9"'x 3' Lathe.........$ 216.00 
vuskee 228.00 | 11''x 4' Lathe......... 276.00 
dase 304.00 | 13''x 5'Lathe......... 354.00 
en ee 376.00 | 15''x 6' Lathe......... 431.00 
aewece 452.00 | 16''x 8' Lathe......... 512.00 
ai HRY 656.00 | 18''x10' Lathe......... 721.00 
stares « 933.00 | 21''x12' Lathe......... 1,016.00 
arene 1,254.00 | 24''x14' Lathe......... 1,353.00 


SOUTH BEND LATHE WORKS, 433 E. Madison St., SOUTH BEND, IND. 





Send for Free Catalog No. 77 
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‘*Red Devil’’ Rapid Boring Auger Bite 
are 334% % easier boring, have 10% greater clear- 
ance and bore with or against the grainof any wood. 
Style 2400—10/16 in. shown here, 75c. 


\Red Denil 


Reg. U. S. Pat. Off. 


Lock Washers 


Do Stop Vibration! 


RIHEMENW, 
TH MGTON.N. YU. Y 


ene rattling, 
wear and tear put to 
an end instantly and per- 
manently. 


Bolts and nuts on auto- 
mobiles, trucks, tractors, 
stationary and marine 
engines, farm machinery, 
etc., hold and stay tight! 


“Red Devil’? Lock Wash- 
ers are corrugated—have 
six points of contact where 
others have only two— 
three times the gripping 
power of others. It re- 
quires 114 turns to loosen 
them while others will 
loosen with a 34 turn. 
That means 662 per cent. 
greater efficiency. Easy 
to apply. 













In assorted sizes in handy 
bags, retailing as follows: 30 
in a bag, 15c; 40 in a bag, 20c; 
90 in a bag, 25c. At all good 
hardware stores. If- dealer is 
out of stock, send name of 


dealer and order direct. 


“*Red Devil’’ Mechanics’ 
Tool Booklet Free. 


“Red Devil’’ Tools— 
American made 


SMITH & HEMENWAY CO., Inc. 


Manufacturers of ‘‘Red Devil’’ Tools 


264 Broadway New York, N. Y. 





















“‘Red Devil’’ Glass Cutters—the glaziers’ 
standard tools of the world. “It’s all in the 
wheel.” Made in 40 styles. No.024 shown below, 20c. 
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Your Home Heating Plant 
(Continued from page 78) 


trated, to lead the stream of air into an 
ordinary stove pipe. This stove pipe pro- 
jects into the air inlet and points in the 
direction of the furnace. The end of the 
pipe should be nozzle-like in shape. To 
make this, simply split the pipe down at the 
end in several places and bring the segments 
together so that they overlap to form a 
cone; then rivet them together. 

To get the maximum benefit of this recir- 
culation system, cover the back of the fan 
also with a sheet metal casing and run a 
stove pipe from it either into the new inlet 
or right up to the first floor, so that all the 
air blown into the furnace will be from the 
living-rooms. This arrangement produces 
surprising results and sometimes saves as 
much as 22 cents on a dollar’s worth of 
coal, according to heating engineers. 

Another method of accomplishing the 
same result is to place a fan in a tin-lined 
box with ducts leading to and from the cold 
air pipe, as illustrated in the left-hand col- 
umn on page 78. 

The fan or blower does not need to be a 
powerful one; the average household fan 
will serve the purpose, but a regular ven- 
tilating fan or blower has the advantage of 
being a little sturdier in construction. A 
motor as small as 1/20 h.p. will serve and 
when fully loaded consume only 38 watts or 
about three-fourths of the current con- 
sumed by an ordinary electric lamp. There- 
fore, the cost of operation is small. 

The fact that so small a blower unit is 
required often makes it possible to place it 
directly in the air duct. When this can be 
done, it is necessary merely to have a door 
in the top of the pipe. In every case, how- 
ever, it is neces- 
sary to provide —— 
an indoor airin- ~~ ----= | 
let ifonewasnot [ [ e eee 
built when _ the 
furnace was in- 
stalled. 

A register of 
the usual type 
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can be purchased, ee “ 
or one can be . &R_- RECIRCULATING 
made with cast - an eal 


ROUGH AND FINISHED 
FLOOR CUT OUT 
Sw i 


—~ SS ZA A 
FLO wa = ZL BEAMS ON 
STRIPS TO CARRY ZA; BOTH SIDES 

e F OPENING 

CAST IRON GRILL -. o 4 
aatiiiaied ~~ GAW.IRON COLD Al DUCT 


Method of installing floor and baseboard 
registers for recirculating air duct 


iron or steel grillwork, which can be ob- 
tained in all kinds of ornamental designs. 
By making use of this grillwork, it is some- 
times possible to put a register in an odd 
shaped or awkward corner where a com- 
mercial size of hot air register would not fit. 

The radiator, to give the best results 
from recirculation, should be 18 by 24 in. 
for_a 4-pipe furnace, 20 by 26 for a 6-pipe 
(Continued on page 101) 
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A fieee, Sharp 


Cut—Everytime! 


—they can’t wear out! 


Neverslip cutting blades are made 
from special high carbon crucible 
steel. That’s why they’ll outcut 
and outlast any plier made. Cru- 
cible makes a strong tough edge 
that resists wear and remains 
sharp for a long time. But if you 
accidentally nick the edge you 
don’t have to throw the plier 
away. 


For Neverslip Pliers are made 
with renewable cutting blades— 
you merely remove the old blades, 
insert new ones and you have a 
brand new pair of pliers ready for 
use at small cost. 


Neverslip Pliers will cut soft wire 
or insulation clean and even—no 
rough or ragged edges. They’re 
guaranteed to outcut and outlast 
any plier made. 


NEVERSLIP 


side cutting pliers 


Just go into any hardware store and ask 
to see a pair of Neverslip Pliers. Look 
them over carefully. Note the sharp 
cutting blades. If you want to get real 
action and long life from a pair of pliers 
buy Neverslips. Most hardware dealers 
sell them. Write for leaflet. 


THE NEVERSLIP WORKS 


New Brunswick New Jersey 


Neverslip Pliers are furnished in six seven 
and eight inch siges 
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THE HOME WORKSHOP 





Your Home Heating Plant 
(Continued from page 100) 
furnace, 21 by 29 in. for an 8-pipe furnace, 


and 24 by 32 for an 11-pipe furnace. These 
areas are larger than the sizes of cold air 


ducts for furnaces of corresponding size. 


The location of the register will be deter- 


| mined somewhat by the floor beams, which 


are placed 16 in. from center to center. Not 
more than one of these beams should be cut, 
and then headers should be placed across 
the opening to hold the ends of the cut 


_ beam and to prevent any possibility of the 
| floor’s sagging. 


Because of the danger of 
striking a nail, an old saw should be used 


AIR VALVE ———= 






\ EXPANSION TANK 
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WATER SYPPLY ~ 


Auxiliary heating for shut-off rooms may 
be provided from water heater in furnace 


for cutting the opening in the floor. A | 


baseboard register may be used if more con- 
venient. 

If the home worker does not care to 
undertake the sheet metal work himself, he 
can make a drawing showing the exact 
dimensions of the pipe and fittings needed 
and have them made up very reasonably 
at a tinsmith’s shop. 

Sometimes the installation can be sim- 
plified by using one or two of the existing 
hot air stacks as intake flues. The pipes 
going to the hall register and to the 
register or registers in one or two of the 
little used rooms of the house can be dis- 
connected from the furnace and connected 
with the cold air duct. This requires little 
work and usually very little, if any, addi- 
tional piping, but it is open to the objection 
that the area of the combined flues usually 
is not as large as if a single new inlet is pro- 
vided. Unless ample provision is made for 
supplying air to the furnace, it will not 
give the best results. 

In an emergency, a fan often can be used 
to aid the circulation of air by placing it 
with its back against a register so as to suck 
warm air out into the room. 


Heating the Bathroom 


When pipeless furnaces are used and it is 
desired to provide heat for the bathroom, 
nursery or other room that is shut off from 
the rest of the house for considerable peri- 
ods, one of the most efficient methods is to 
install a hot water heating attachment in- 


side the furnace and connect it with a hot. 


water radiator or pipe coils, as illustrated 
above. Another method is to use a flue, 
(Continued on page 102) 











Snap a Switch 
| to Charge 
, Your Battery 


If you have aradio receiving set using a storage battery, 
haven’t you often wished for a simple efficient means 
for recharging this battery without lugging it away to 
a service station? 


Tungar 


BATTERY: CHARGER 






charges storage batteries from any alternating current 
lighting circuit with a minimum of expense and trouble. 
You can do your charging right in your own home and 
without lifting the battery from its present position. 


The Tungar is not new—thousands have been used for 
charging automobile starting and lighting batteries for 
years. Tungar has no moving parts to wear out or re- 
quire oil. It requires no attention while charging but: 
may safely be left on the battery all night. 


If your dealer in radio or other electrical supplies does 
not carry Tungar, write us and we will send you litera- 
ture and tell you where you can get one. 
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Schenectady, NY. 
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vais FORD "2 SPORT CAR or) 
Other types down to $3.50. Famous sure fit, Aat+féd life- 
size patterns and picture instruc- 
tions show how. You can eoally 
convert your Ford into this 





















WHERE ARE 
MY TOOLS? 
Left around somewhere? Lost? 
ed? Stolen? Not if you 
keep them in a Union Tool Chest. 
it often saves its cost the first 


month your tools safe 
d . rite for booklet 
describing more than fifty styles 


and sizes. 
UNION TOOL CHEST CO., 
24 Mill St., Rochester, N.Y. 






ORDER TODAY cel ae 
Pressed Metal Streamline Rear only $6.40 delivered. Built low, 
rides wonderfully eaey, Order NOW LAA we can e good deliv. 
ery 5c coin Lor viustrates prospectus of Sport Bodies,** Jifdy 


Tops and ‘*Gosum G . 
KOEMPEL CO., 511 Kuempel Bidg., Guttenberg, lowa 





























Underwoods 


§-Year Guarantee 
uine Standard Visible Writ- 


Standard 









—if you become a trained paint 
salesman. Our course equips you with the 
necessary knowledge. It is endorsed by lead- 
They want to secure 
Write for com- 


ing paint companies. 
men who have completed it. 
plete details of the course and our assurance 
of placing you with reliable company after 
you have graduated. 


CLEVELAND PAINT SALESMEN’S TRAINING SCHOOL 


10 Dave! Pang gi :. 
or at our 
a3 cele 
TYPEWRITER EMPORIUM 


SHIPMAN-WARD MFG. CO. €23 Benger Building 


2148 Shigmen Bullding Cleveland, Ohio 
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Sits There Watching 
a Lifetime of Work 


If some mathematical wizard 


perched himself on your ma- 
chine, totalled the output at light- 
ning speed and told infallibly how 
the work was going, what would 
his services be worth to you? 


Would he be worth the price 
of a Veeder Counter2>—you 
can have him for that price. He’s 
a Veeder Counter personified. 

You're paying someone to count 
the product anyway, at some 
stage of operations. From now 
on, count it automatically instead. 
Increase the VOLUME automati- 
cally, by counting it in front of 
the machine operator—with a 


COUNTER 


The Revolution Set Back Counter 
below records the output of any machine 
where a shaft-revolution indicates an 
operation. 








Sets back to zero from any figure by 
turning knob once round. Supplied with 
from four to ten figure-wheels, as re- 
quired. Price with four figure-wheels, 
as illustrated, $10.00—subject to dis- 
count. Cut less than one-half size. Set- 
Back Rotary Ratchet Counter, to record 
reciprocating movements as on punch 


presses, $11.50 (list). 
Speed Counter 


Here’s the handiest instrument 
for finding revolutions-per-minute of a 
shaft or flywheel. You hold the tip 
of the counter against end of revolving 
shaft; press lightly when the second 
hand of your watch comes to O; release 
pressure when minute is up. A spring 
clutch controls the recording mechanism. 





(Cut less than 1 size.) 


The Veeder Speed Counter enables you 
to keep motors, engines, generators, line 
shafting and machines operating at 
efficient speeds. Price, with two 
rubber tips (as illustrated) $3.50. 


Send for free booklet no mat- 
ter what you want to count— 
automatically or by hand. 


The Veeder Mfg. Co., 


44 Sargeant St., Hartford, Conn. 
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which can be made of a large stovepipe, con- 
necting with the regular hot air chamber or 
an auxiliary hot air chamber made by in- 
casing part of the smokepipe with a larger 
pipe. 

Such a flue, however, usually will not 
operate unless a fan is placed in front of it, 
and, therefore, it is generally easier to pro- 
vide a separate gas, gas-steam, or electric 
heater for such a room. 


Making a Self-Filling Humidifier 


When the circulation of air is as good as 
can be made, it is not difficult to provide 
for a proper degree of moisture. Most fur- 
naces have a water pan, but usually these 
are placed in such a way as not to provide a 
sufficient surface of water for evaporation. 
The best plan is to keep a panful of water on 
top of the furnace. It should have as large 
an area as possible. 

The simplest way to obtain one the right 


| size is to make it from a sheet of galvanized 


iron either by 
cutting the cor- 








BEND ON ners, turning 
a” them up, rivet- 

ing and soldering 
METHOD OF them, or by bend- 
FOL 



















DI 


NG> ing up the edges 
V4 and turning the 
corners in, as 
illustrated. With 
the latter meth- 
od, a single rivet 
ineach corner will 
hold the pan and 


FOLD HELD Z 
IN PLACE WITH 
RIVET 


necessary. 
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| WATER, SUPPLY |] SHUT-OFF 
be \ % PIPE COCK 
_ WATER PAN RESTS ON 

| TOP OF FURNACE OR ON 

| SHORT STRAP IRON LEGS, 

1 ACCORDING TO TYPE OF 

| FURNACE 


Typical arrangement of water pan on top 
of furnace supplied from tank, and sug- 
gestion for making pan without soldering 


To avoid having constantly to fill the 
pan, it is well to provide a tank outside and 
both tank and pan can then be controlled 
by using a regular float valve. Any one 
who has had the most elementary experi- 
ence in pipe fitting will have no difficulty in 
making the arrangement illustrated. The 
only point of importance is to provide an 
overflow in the tank so that in case the 
valve fails to work for any reason, the water 
will not flood down on the furnace itself. 

To provide the proper degree of humidity 
in a steam-heated room is even simpler. It 
is merely necessary to change the air outlet 
valves on the radiators for some type of 
commercial valve that is designed to permit 
a certain amount of steam to escape and 
mix with the air of the room. The same 
result can be accomplished in a makeshift 
manner by taking off the valve cap and 
turning the adjusting screw a trifle so that 

(Continued on page 103) 


no soldering is 


Popular Science Monthly 
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ay Nothing 
An amazing new offer— wear this GENUINE 
DIAMOND for a week at our 


Our expense— 

Shey poksor taser 
Send No Money 
Pay No C. O. D. 


Mail Free Trial Coupon! 


Just send the coupon below—do not enclose a 
penny—and we will send you on approval at our ex- 
pense your choice of these diamond rings. The 
ring illustrated above is the most beautiful hand 
engraved solid gold ladies’ ring you ever saw, 
set with a fine, large, genuine blue-white dia- 
mond. Pay nothing when it arrives. Merely 
accept the ring and wear it for a week, at our ex- 


pense. After a week de- ia 10 a 
ZAG 
7a ES 






cide. If you return the 
ring, that ends the mat- 
ter. You have risked 
pemtne. B ng if P. - aD 
eep the ring, send us fae Tw — 
only $3.75 a month until « \ J] uw (i 
ate have paid the amaz- Ns 
ngly low price of $38.75 | 14K solid gold fluted 
for this regular $50 value. | ring with 18K hand cut 
‘he ring is an elaborate | white ing top set with 
pierced model in solid | extra fine perfectly cut 
14K green gold with hand | blue-white genulne 
engraved white gold top.| diamond. Extra Big 
A. striking new model. | Value. Now $38.75 — 
The diamond is a beauty | $3.75 a month. Send 
—extra brilliant, blue}no money. Pay no 
white, perfectly cut—a]|C.O.D. A week's trial 
remarkably big value. absolutely FREE. Mail 
Men’s extra’ massive] coupon now. 
Just mall the coupon below fand enclose finger 
size. SEND NO Y—pay nothing on arrival, 
Harold Lachman Co., 2245: Fesr'a Street 
Send me absolutely free and prepaid, for a week's 
trial, the genuine diamond ring checked below. I 
am to pay nothing when it arrives. After one week 
I will either return the ring by registered mail and 
that ends the matter, or I will send you $3.75 each 
month until $38.75 has been paid. Title remains 
with you until fully paid. | ENCLOSE MY FINGER SIZE. 
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Buy ee 
Direct from Headquarters 


Save from 25% to 40% on standard makes of 
new ard rebuilt motors. Get the proper size and 
type of motor to suit your exact needs—and get 
it fully guaranteed by a motor merchandising 
house backed with 20 years of dependable service 
direct to users. Write today fér catalog No. 90. 
It quotes prices on motors of every size and type, 

Electrical Equipment Bought, 
Repaired or Exchanged 


THE FUERST-FRIEDMAN COMPANY 


‘Reliability Built In" 
CLEVELAND, 
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r R F F For trial, a sample of our style Rubens, 


if you send 2 cents in U.S. stamps for 
postage and state size wanted. a 
Reversible Collar Co., Dept.116 Boston, Mass. 
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the valve leaks a little and permits the 
steam to escape. 

With a hot water system it is difficult to 
provide sufficient moisture. The amount 
required is so large that even placing a pan 
or humidifier on each radiator usually does 
not help much. 
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F you like to ‘make things with your hands,” here’s something that 

will help you. When you want to sawa board, cut a groove,smootha «&)* 
block, sand a joint, grind a tool, buff a piece of metal, or do any one 

of a thousand similar jobs, you can do them quicker, easier, better and 
cheaper with the help of this machine than you can by hand. Hundreds of 
owners are getting surprising results with 


= Crane’s Junior $23.5 iy, 
Be, Bench Saw ww... [ 


A high grade product of ‘remarkable 
capacity, unusually low in first cost 
and operating expense. Can be used 
for a multitude of jobs. Specially 
adapted for use in wood and soft H 
metals. | 


Saar 


Automatic Heat Regulator Saves Steps 


The usual practice of fixing a furnace in 
the morning and in the evening and allow- 
ing it to run with little or no attention 
throughout the day is not as economical, 
according to heating engineers, as to main- 
tain an even temperature throughout the 
day. To do that, however, requires con- 
stant watchfulness and this can be ac- 
complished in most households only with an 
automatic regulator. The one illustrated 
was designed by Paul H. Byer, of Hagers- 
town, Md., and not only saved many steps 
to the cellar, but apparently caused a slight 
reduction in the amount of coal used. 

This device automatically opens and 
closes the check door of the furnace at any 
temperature desired and keeps the temper- 
ature amazingly constant if the adjustment 
screws of the thermostat are carefully set. 

The power is supplied by one or more 
batteries which operate the plunger of the 


(Qe 





Size No Indication of Capacity. Properly constructed to handle an unbelievable quantity of work 
with remarkable ease. Surprisingly simple, yet powerful in performance. eets the needs of 
thousands of men who do — shop work yet who require precision and accuracy combined with 
convenience and economy of operation. 


Things You Can Do with Crane’s Junior Bench Saw 


For Sawing. Dozens of jobs must be done on a saw—cutting, ripping, mitering, grooving, rabbeting, 
and tenoning. Does all of these easily and economically on one machine with only a few special 
attachments. No need for several special machines. Cuts, rips, and miters stock up to 1% in. thick. 
fi Special saws for cutting type metal, brass, copper, aluminum, fiber, bakelite, etc. Can also cut steel 
tubing, rods, thin plates or sheets of iron, steel, mica, carbon, and similar materials with an elastic 
emery wheel. Special grooving saws for cutting tenons, and rabbets. Table easily elevated for 
doing this work. Standard saw slot takes 3-16 in. grooving saw. Wider grooves up to %%’’ can be cut 
with use of dado head. This work also requires table top with special removable insert for widening 
saw slot which is furnished for $6.50 extra. Be sure to specify when ordering. 

Also adapted for grinding, buffing, sanding, etc., merely by attaching necessary tools, such as emery 
wheels, sand discs, etc., to outer end of saw arbor. 


Tilting Top for Beveling. This is an Who Can Uselt. The Crane Junior Bench Saw 
important feature. Top can be tilted five degrees to fs particularly adapted for use of carpenters, con- 
left and ten degrees to right, or locked securely in tractors, cabinet and pattern makers, furniture repair 
flat position. This feature particularly advantageous men, toy makers, shipping departments, laboratories 

on pattern work to obtain draft without planing. printers, private work shops and any other simi- : 
Top also hinged for convenience in grooving and lar places where speed, precision, and economy 
to give easy access to arbor, pulley, saw, and of operation are required. sf 
bearing. a in accurate alignment for What You Gct.—Our Special Offer. For a | | 
precision work. limited time we offer the Crane Junior Bench Saw 
> What Users Say: “It is a peach of a saw.” with rip guide, cut-off guide and 6” wood saw, | ni 
“Am well satistied.” ‘Have ripped nearly all for $28.75 f. o. b. factory, cash to accompany 
1,000 ft. of White Cedar in lengths from 16 ft. order. (A 5’ metal saw may be substituted 
to 27 ft. It did as well as large rig could have for wood saw.) Same machine mounted on 
done.” ‘Is everything we could hope for.” iron base with 4 h.p. 110 volt, 60 cycle ball- 
“Would just as soon have it as saw costing five bearing motor, belt, belt tightener, cord, 
to ten times the price.” Many more like them. lug and switch, $60.00. 1/3 h.p. motor 
Not a single dissatisfied customer. 63.00. Prices with other motors quoted 

















op request. 


Specifications. All Our Guarantee. 
metal construction; Send fora CRANE 
height 7’; bronze JUNIOR BENCH 
bearings, with grease SAW and use it ten 
cup; table top 10x days. If at the 
13”, planed smooth end of ten days P ae 
and true; flanged pul- are not satisfied 
ley 1%” diameter for return machine at 


1% belt. (Grooved our expense and get 
your money. Pur- 
chase price will be 


pulley if desired.) 

Speed 3500 rpm. 

Power required “or gladly refunded. . Oe em ee es 
! i Ask for prices and descriptive literature § 

on other ‘Boice {Machines and Motors. 

Satisfaction guaranteed. Prices lowest 

consistent with a quality that gives ser- 

vice. Use the coupon. 
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FILL OUT AND MAIL THIS COUPON 
W. & J. BOICE, 
Dept. P.S. 11, 112-23rd St., Toledo, Ohio 
Enclosed 


is money order for 75 for which 











lbs.; shipping weight 
50 lbs. Will cut 









1% stock. 














CAM FOR WITHDRAWING i please send me one, rane Junior Bench Saw with 
PLUNGER equipment spe , a8 per your specia’ mn day 
HOLES FOR W. & J. BOICE, Toledo, Ohio t tr 4 Gesired with 1-4bp. A. C. Motor and base at 

“WOOD SCREW’ $60.00 check here.... - - 
ma RATCHET PLATE C ' If 1-3 bp. motor at $63.50, check here.. ...+ 
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& Hunting Search 


Lights, Animal 


TRAPS-GUN 
Baits, and all 


Trappers’ Supplies at lowest pape. Write for 


EwWRITERS 
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SIDE VIEW OF E SHOWING 
—E TWO INSULATED CONTACTS 


When the adjustment screws on the 








thermostat are properly set, this appara- 
tus regulates the drafts to provide an even 
temperature 


solenoid and a weight heavy enough to oper- 
ate the damper. The pulley A is made of 
wood in one piece. The upper part is one 
half the diameter of the lower part so that 
the weight will move the same distance as 
the handle for raising it. The pulley may 
have a brass tube for a bearing, which 
should be a loose fit on the shaft. 


fastened to the pulley by wood screws. The 
central hole should be larger than the shaft. 
The escapement wheel B is provided with 





(Continued on page 104) 


The ratchet plate C, made as shown, is 
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drugs or electricity. 
illustrated booklet. 


400 Barclay 


HAIR GROWS! 


When our Vacuum Cap is used a 
few minutes daily. Sent on 60 days’ 
FREE trial at our expense. 
falling hair and dandruff. Science 
combined with common sense. No 


Stops 


A postal brings 


Modern Vacuum Cap Co. 


nver, Colo. 





Trappers’ Guide, Catalog of Trappers’ Sup- 
plies, Game Laws, Fur market information. 
All sent Free. 


E. W. BIGGS & CO. 


—_— 


180 Biggs Buildin 
Ranene City, Mo” 
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m= 20659. 40h 2 
Home Billiard & Pool Tables 


Magnificently made in all sizes, at all prices. Game ex- 
| actly same as standard table. Pecome expert at home 
Use in any room, on any house table, or on its own fold- 
ing stand. Quickly leveled. Put up or down ina min- 
ute. Small amount down, small monthly pages. 

Ask your dealer or WRITE TODAY for Catalog. 


E. T. BURROWES CO., 90 Free St., Portland, Maine 
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Does this smoker 
know what he’s 
talking about? 





He says the best pipe 
of the day is the 
first one 


A smoker from Zanesville, Ohio, who 
prefers to conceal his identity under the 
initials ‘“‘A.K.K.,”’ insists that the after- 
breakfast pipe is far and away the best 
pipe of the day. 

“Of course,’’ writes A.K.K., “it depends 
somewhat on the breakfast. I couldn’t 
get much joy out of a pipe after getting 
up from burnt oatmeal, bad coffee, and 
soggy toast. But after one of the break- 
fasts my wife can turn out, that’s different! 


“Then when I step out on the porch and 
light up the old pipe, I very nearly ap- 
proach the pinnacle of my day. As I 
figure it, one puff after breakfast is worth 
a dozen puffs after dinner. 


“But please don’t let this preference of 
mine for an early- 
morning pipe in any 
way injure my stand- 
ing as an inveterate 
> a pipe smoker. I smoke 
from breakfast until 
bedtime and get a 
lot of pleasure out of 
each pipe, provided 
always that I use 
the right kind 
of tobacco.” 

At this point 
it seems only 
fair to admit 
that A. K. K. is 
an Edgeworth 
smoker. 

Thousands 
and thousands 
of smokers all over the country have dis- 
covered that Edgeworth is just the “right 
kind of tobacco”’ to suit their tastes. 


Edgeworth may or may not be the right 
kind of tobacco for you. At least we want 
to give you the opportunity of finding out 
just what you do think about it. 

Just jot your name and address down 
on a postal and we will send you immedi- 
ately free samples, both of Edgeworth 
Plug Slice and Ready-Rubbed. If you will 
also include the name and address of the 
dealer from whom you usually purchase 
your tobacco supplies, we will appreciate 
the favor. 









Edgeworth is sold in various sizes to suit 
the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edge- 
worth Ready-Rubbed are packed in small, 
pocket-size packages, in handsome tin 
humidors, and also in various handy in- 
between sizes. 


For the free samples address Larus & 
Brother Company, 59 South 21st Street, 
Richmond, Va. j 
_ To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly 
send you prepaid by parcel post a one- or 
two-dozen carton of any size of Edge- 
worth Plug Slice or Ready-Rubbed for the 
same price you would pay the jobber. 
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three or more studs, a hole for the brush 
| screw, and two teeth or studs in its circeum- 
ference 180 degrees apart. This piece is 
held securely to the shaft by a setscrew. 

The trip lever B is provided with a cam 
made by bending a small piece of steel at an 
angle and riveting it in the position shown. 
A stop is made by sawing back a short dis- 
tance from the end of the lever and bending 
the strip out. The thermostat is made by 
riveting together pieces of copper and zinc 
and fastening them at the end so that they 
can swing back and forth between the ad- 
justable contacts. The unequal expansion 
and contraction of the two metals cause the 
arm to bend one way or the other in propor- 
tion to the temperature changes. 

The thermostat makes contact for hot or 
cold, as the case may be, by bending to 
touch one or the other contact screws. 
When the contact is made, the plunger of 
the solenoid is drawn in. This moves the 
trip lever B, and releases the escapement 
wheel so that one tooth passes by. This 
tooth comes in contact with the cam and 
while passing over the cam causes the 
plunger to be withdrawn. The other tooth 
in the escapement wheel then comes in con- 
tact with the stop. 

During this operation the shaft and 
crank on the end have moved through 180 
degrees and the brush makes contact with 
the other terminal of the thermostat, so 
that the device is set for the time when the 
thermostat bends the other way and makes 





contact with the opposite screw. 

To install a commercial type heat regu- 
| lator it is usually necessary merely to 
| mount the thermostat on an inside parti- 
tion. The cable carrying the electrical con- 
nection is passed through a hole back of the 
thermostat and dropped down between the 
studs to the cellar. The only difficulty is 
to fish the cable through the floor. The 
regulating motor, whether spring or electric, 
is placed on brackets near the furnace in a 
position convenient for running chains to 
the draft and dampers. 


Alarm Clock Opens Drafts 


An alarm-clock regulator is easily in- 
stalled even when a thermostatic regulator 
is not used. It costs little and serves for 
closing the dampers and opening the draft. 
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HOOK SLIPS OFF 
WHEN KEY TURNS 


The device adapted for a standard hot 
air pipe furnace 
\ 
This saves making a trip down into the 
cold cellar the first thing in the morning. 
The principle of operation is simply that 


(Continued on page 105) 
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Choke off that ‘Squawk 


FTER all it is not always 
the bad vaudeville ac- 
tors that ‘‘get the hook.”’- 
Many owners have found an 
efficient hook to choke off 
the ‘“squawk”’ of their radio 
sets and secure enjoyable 
music by adding Acme Audio 
Frequency Amplifying Trans- 
formers to the ordinary de- 
tector unit. Acme Trans- 
formers cost but five dollars, 
yet the results are almost 
marvelous. Not only do they 
amplify sound, but they bring 
it naturally—realistically. 
They are necessary to the 
proper operation of the Acme 
Clear Speaker which .enables 
a whole roomful of people to 
enjoy the broadcasting con- 
certs. 


In order to get more than one 
broadcasting station and thereby 
pick out the concert you like best, 
you should also add an Acme Radio 
Frequency Transformer. This 
greatly increases the range of your 
set whether it be vacuum tube or 
crystal detector type. This won- 
derful little transformer sells for the 
same price as its twin brother the 
Acme Audio Frequency Amplifying 
Transformer. Your set is not com- 
plete without both these transform- 
ers and the Acme Clear Speaker. 


The Acme Apparatus Company 
(pioneer trarisformer and_ radio 
engineers and manufacturers) also 
make detector units, the Acmefone, 
Acme C. W. and Spark Trans- 
mitters, etc. Write for interesting 
Transformer booklet if your own 
radio or electrical dealer cannot 
supply you. The Acme Apparatus 
Company, Cambridge, Mass., U. S. 
A., New York Sales Office, 1270 
Broadway. 





TypeA-2 Acme Amplifying Transformer 
Price $5 (East of Rocky Mts.) 


ACME 


for amplification 
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when the alarm clock rings, it unhooks a 
weight that operates the drafts and damp- 
ers. The various arrangements of chains 
for hot air, steam, 
hot water or pipe- Clock 
less furnaces are CHAIN TO ud 

made clear inthe TRIPLEVER ! . 
accompanying il- 24 lege: , RS 
lustration. A few \ — 
yards of chain, an 
ordinary alarm 
clock, a door 
spring, two pul- 
leys, a sash 
weight or other 
lead weight 
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WEIGHT 


For steam 

(above) 

and hot 
water 


weighing from 6 to 8 lbs., will have to be 
purchased, and a small brass catch made 
for holding open the firebox door, in case 
it is the practice to open that door at night 
to check the fire. 

The alarm clock should be inclosed in 
a box to protect it from the dust. The 
weight is attached to a length of chain and a 
hook in the other end is placed over the 
alarm winding key. When the alarm rings, 
this key turns and permits the key to slip 
off, thus dropping the weight. This oper- 
ates the drafts and dampers directly, except 
in the case of the firebox door, in which case 
the catch, above referred to, is jerked out 
from between the open door and the door 
frame, and thus causes the spring to shut 
the door. 

Obsolete as open fireplaces are, they never- 
theless, in a time of coal shortage, offer a 
supplementary 
source of heat, 
because they 
will burn all 
sorts of odds 
and ends of 
wood that 
otherwise 
would be 
wasted. Even 
newspapers 
rolled into bun- 
dles and burned 
in the fireplace 
throw’ out a surprising amount of heat. 

Many fireplaces, however, especially 
small ones in modern houses, are apt to 
smoke. This usually is due to poor design, 
the fireplace opening being too large in pro- 
portion to the smoke flue. It is difficult to 
do much without reconstructing the fire- 
place, but often the fireplace can be made 
to draw better simply by reducing the front 






WIND SHELF TURNS 
DOWN DRAFTS 
UPWARD 
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ELASTIC KNIT 


UNDERWEAR. 


features that 
will appeal to you 


Hanes Staunch Elastic Shoulders are 
made with service-doubling lap seam. They 
fit right, with plenty of “give.” 

Hanes Tailored Collarette won’t gap or 
Fits snugly around the neck and keeps 
the wind out. 


2 roll. 
3 Hanes Elastic Cuffs are made far stronger 


HANES GUARANTEE: 

We guarantee Hanes Underwear abso- 
lutely—every thread, stitch and button. 
We guarantee to return your money or 
give you a new garment if any seam 
breaks, 





and better than the usual cuff. They fit the 
wrist firmly and won’t flare or rip. 
Hanes Closed Crotch is cut and stitched in 
a special way that really keeps it closed. 

5 Hanes Elastic Ankles hold their shape 
through 
bunch over your shoes. 


repeated washings. They never 


HESE big features alone are enough to 

give men folks a friendly feeling for 
this high-grade, popular-priced winter 
underwear. 
Hanes features too—strain points that are 
strongly reinforced; flat, non-irritating 
seams that hold fast; buttons that actually 
stay put; buttonholes that keep their shape. 
And all covered by the Hanes money-back 
guarantee. 


But there are other important 


If you want underwear this winter that 
will give you perfect comfort and long wear 
—and at a very low price—buy Hanes. 


The Hanes winter underwear line in- 
cludes heavy-weight shirts and drawers and 
heavy union suits in two weights. 


Hanes for Boys—Two weights—heavy and extra heavy. Sizes 2 to 16 


years. 


Also knee length and short sleeves. 


If your dealer can’t supply you, write direct to us. 


P. H. HANES KNITTING COMPANY, Winston-Salem, N. C. 


Merb sume wean Hames full: cof athlete Unuow Suite! 











THE WIRELESS EXPERIMENTER’S MANUAL 


E. E. Bucher ! 

This book thoroughly covers the entire field of amateur 
radio work, including the theory and design of amateur wire- 
less transmitters and receivers, the construction of trans- 
formers, high voltage condensers, spark gaps, aerials, masts, 
and receiving sets for long and short wave receptions. 

30 pp. Fully illustrated. Price $2.25 
POPULAR SCIENCE MONTHLY 
225 West 39th Street New York City, N. Y. 





Radio Hook-Ups 


In this book are shown all the best circuts for damped and | 


undamped wave receiving sets, buzzer, spark coil and trans- 
former sending equipment, as well as vacuum tube telegraph 
and telephone transmitters, wavemeters, vucuum tube meas- 
uring instruments, audibility meters, etc. 

Price, 75 cents 


POPULAR SCIENCE MONTHLY 
225 West 39th Street 





igHere at .602/ 





















Why Pay Full Prices 


tt forabsolutely f: ina- 
amend sent for a ree exam! 





















BUILDIN 


1C.s ; 
BUILDING TRADES 
HANDBOOK 


TRADES | 
HAND BOOK 


409 Pages 
263 Illustrations 





A reference book for every man 


connected with the building 
trades. Contents:— 


Blue Prints, Weights and Measures, 
Formule, Mensuration, Geometric Draw- 
ing, Structural Design, Materials of 
Masonry Construction (stone, brick, terra 
cotta, lime, cements, sand, mortar, con- 
crete), Carpentry and Joinery, Roofing, 
Plumbing, Heating, Estimating, ete. 

409 pages. 263 illustrations. Only $1. 
Money back if desired. Address 
International Correspondence Schools, 80x7612-C, Boranton, Pa, 














New York City, N.Y. | 
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4 | opening with a hood. This can be made at gcrev 

3 | home of sheet iron or a hood may be pur- 

. Pp and 

f chased and fixed into the fireplace. door 

: A great deal can be done to conserve weat 

, | heat in houses, stores and offices by pre- the | 

i venting unnecessary waste of warm air. 1-in 

e The first thing for the home worker to do on tv 

by when cold weather starts is to place weather the « 

: strips on doors and windows. (See illus- 

.o any 
a tration at bottom of page 78.) and 
3 Try each window in turn and see if the that 
se sash rattles. For each window that is not door 
absolutely tight, obtain 8 or 9 ft. of ordinary ad 
7 weather strip. This should be nailed with lock 
i l-in. brads to the blind-stop around the exc’ 
; ‘ ; side and top of the window frame, outside bad 
tf NJOYABLE RADIO CONCERTS and maximum receiving range are obtained only when your the upper sash. Carry down the strips as 4 

; Don't Mande pes ne the inconvenience and expense of taking your battery to a service station far as the lower edge of the meeting rail. advi 

4 every few days for recharging. The Be sure to press the weather strip against nail 

the sash so that it is a snug fit and yet not regu 

8 so tight that the sash sticks. 

{ stop 
a If the sash lock does not pull the meet- in, 9 
a has been designed especially for this purpose. It charges your “A” or “‘B” battery over night without ing rails close, take off half of the catch, jam 

removing from the living room, and is the only rectifier on the market combiningthe following essential plug the holes, and replace it farther from will 
ii HOMCHARGING features: eee celica iia the other so that the cam action will draw fit 2 
The pened aeenect teeny. aedooi €—Constructed of the best material—genuine the meeting rails tightly together. If this doo 
. | 2—Self-polarizing. Battery may be connected soon 2 rcengy yg see a —" does not make the window perfectly air- V 

‘a either way and always charge. ehane waudciiine tak iaaak enmuinas tight, pry off the window stops, which are tigt 
;a or * ete & SS throughout. UNQUALIFIEDLY GUAR- strips about 14 by 114 in. on the inside, whe 
a your Saines. '~ule Gee moins and two wearing parts remove the nails by pulling them through roo 
: «Safe. All parts entirely enclosed. No danger naa replaceable ana wait. at smell oe. . the back, or cut them off and nail the stops the 

£ rom fire. ~ —Uses ndar mp. Fuse Plug in- A 
WRITERS EVERYWHERE. able at any electrical store. back so as to hold the ee a itse 

AN ORNAMENT FOR YOUR LIVING ROOM . more play than the thick- nur 

: Beauty has been combined with utility in the NEW RADIO HOMCHARGER DE LUXE. The body ness of a piece of paper 

5 is beautifully finished in rich Antique Mahogany—the base and fittings in a handsome dull gold. should be left between 

ia Equipped with rubber feet, it cannot mar polished surfaces. It harmonizes with the finest living room. ten ab d the 1 
| a OVER 50,000 HOMCHARGERS IN USE e stops an € sower 
. = 60,000 users have heartily endorsed the HOMCHARGER. Beware of imitations when buying as sash. 
4 oe | “4 Re ae HOMCHARGER. Insist on the genuine which bears our registered trade name, The upper sash should 
es Furnished complete. No extras to buy. Price $18.50 at all good dealers, or shipped prepaid upon } have _ sufficient 
Pig receipt of purchase price. ; Hh! METAL room to slide eas- 
- ie Booklet illustrating the NEW RADIO HOMCHARGER DE LUXE in actual colors is FREE for PRWEATHER ilv wh tarted 
i the asking. Send for your copy today. S mie 1 y when started. 
. DEALERS—JORBBERS: Over 150,000 HOMCHARGERS will be sold this fall and winter. Send for Itis not necessary 
. a your copy of “HOMCHARGER Business Builders’? and see how you can get your share of this / to apply weather 
business. ; : 
= strips to the lower 
e e e 7 
| The Automatic Electrical Devices Co. > sash as a rule, ” 
. 131 West Third Street Cincinnati, Ohio although metal of 
} weather strips of spi 
is Largest Manufacturers BRANCH OFFICES ingenious design can-be obtained for going 
; ‘ ; : j are 
a New York, enieago " Pittsburgh all around windows, even under the bottom tar 
etro allas 4 4 
Philadelphia ey rail, and making them almost completely ing 
Vibrating Rectifiers in the World Baltimore _ Minneapolis Atlanta airtight. To attach this kind of weather op 
Tet ss ee was City strip, ordinarily the sash must be removed; at 
3 kt ae but the strips can remain on all the year, If 
a TYPE ‘A’ FOR WALL MOUNTING sae —- OVER 50.000 INUSE ~ as they practically become a part of the do 
: window. sp 
if Wh G d D It is equally important to have the outer ee 
if y 00 ancers doors fit well, especially if storm doors or : 
ve WE TEACH pl 
f x ae! REMOVE PLATE AND CUT JAMB ON 
8 COMMERCIAL Are Popular DOTTED LINES AND PLUG SCREW at 
= | EVERYONE admires and wants tom HOLES. AFTER PLATE IS IN PLACE,FILL no 
is dance with the person who knows Oe UP SPACES ni} 
f the latest steps. There is no need ' HH] co 
f a of being a wallflower! By my re- | be 
a markable new easy method, anyone | 
| j can ae the newest Sances au home | be 
- i in a few urs, ch less expen- i 
tf No. music or partic needed SPACE PERMITS i uF 
j d Meyer Both Company, the largest So simple even a child can learn LEAKAGE OF AIR ii 
iz ; commercial art organization in the Fon Mn os 1g Saer ook ance S : Ww! 
} : ype — yous ge and ingen wo = is guaranteed. 4 th 
{ : you like to draw, develo our talent. St . de . ! 
: ' this practical course—taught. - this widely ian m4 eet fn eee eee ; th 
iq 3 institution, with twenty-two years success—which I will send you FREE, in plain cover, PLATE ; in 
_ each year produces and sells to advertisers in the a lesson in Fox Trot, Secret of Leading 
BR pitted states and “Canada ‘over ten thousand | Snd,auem,so,caiy Condens, for voor” | 
_ | commerci ings. W i : : Ss, LUc. ; " 
it 60, wide an experience? Commerciaf art a | yssiaencrvaney “umm Your friends. Actnowand bea | pLaTt MoveD SHOWING \ i 
= business necessity—a highly paid, intensely ; m 
= F interesti: fession, ‘ ARTHUR MURRAY, Studio 450, 100 5th Ave., N. Y. q 
| ee rans eae open tomen ad ; NY. | sto? | = 
if FI facts before you enroll in any school. 00 Adjusting the strike-plate to make door d 
Seis for our lsh book £ OUR s4- a : 
f cost of mailing—four cone inciaaoe v por" ‘ 
“ fi . . vy 
i MEYER BOTH COLLEGE a vestibules have not been provided to form f 
z OF COMMERCIAL ART 10 Days FREE Trial 2" insulating pockets of air. The first step in 
i: P best “i : m * d 
d Michigan Ave. at 20th St., Dept. 35 CHICAGO, ILL. veraat big saving, ‘ovary machine’ folly fixing a door that is not tight is to remove 
a ee rebels So tase end work lp now. Guare the strike plate in the door jamb, plug the 
: ~—1O neraving big Free Catalog shows how to save money . 
@ Firms; Secure practical artists on type writers. Easy terms. Write today. (Continued on page 107) 
ik eee =, INTERNATIONAL TYPEWRITER EXCHANGE = 
177 N. State St. Dept. 11-65 Chicago 
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screw holes, chisel the mortise a little wider, 
and refit the plate so that it will hold the 
door closer to the door stop. A piece of 
weather strip should then be fastened on 
the bottom of the door with 1-in. brads or 
1-in. No. 6 round-head screws. Place this 
on the side where it will not interfere with 
the opening of the door. If there are still 
any cracks, nail weather strip on both sides 
and at the top of the door-jam outside so 
that the rubber will press gently against the 
door when it 
is closed and 


; IWEATRER STRIPON OQOR JAMB 
locked. With : 


exceptionally m'| i fl | | | ) ! | 
bad doors, it | | 


: : } 
is sometimes jj 
| 





advisable to 


nail strips of Hl 

regular door Hh GA = 
stop 4by14 IS SS SSS 
: \q = <= 
in.aroundthe — 


jam so that it 
will be a tight 
fit against the 


‘WEATHER STRIP ON 
BOTTOM OF DOOR 


door, and then place weather strip on top. 
When the doors and windows are all 


EI) flew 


Football returns by radio have almost 
the thrill of ‘Touchdown!’ Perhaps 
you cannot attend the Big Game. You 
can get the returns on a Tuska Radio 
Receiver! 

Tuska Radio Apparatus is the 
leader. First in Service. Highest in 
quality. Best in Price. 





N Catalog: Mumbee Four™ 


contains Marvelous 


ceiving Sets. 
10cents 
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tight, it is well to see if there are any places 
where warm air can escape from warm 
rooms either to the cellar or attic or through 
the house wall. The wall of a frame house 
itself is usually built so as to contain a 
number of air cells, as it were, since the 
building regu- 
lations usual- 
ly provide for 
fire stops and 
the like to 
break up the 
long spaces 
between 
studs. Take 
the  precau- 
tion, however, 





to see that none 
of these wall 
spaces, which 
are so impor- 
tant in insulat- 
ing the house, 
open into the 
attic or cellar. 
If any of them 
do, cover the 
spaces with 
building paper, 
wallboard, 
plaster board, or strips of wood. If the 
attic is of the unfinished variety and has 
no floor, the beams should be carefully 
covered with building paper, if nothing 
better, so as to provide a “‘dead’”’ air space 
between the ceiling of the rooms on the 
upper floor and the attic. 

In the same way, if there are any places 
where the cellar air can penetrate between 
the inner and outer walls of the house, 
those openings should be closed with build- 
ing paper. 

The importance of taking these precau- 
tions becomes more apparent when it is re- 
membered that lath and plaster do not 
form a good insulator. That is why it is 
desirable to have a layer of building paper 
over the inside of the studs as well as be- 
tween the sheathing and the siding or other 





dwelling. 
Dead air spaces are the best insulators 
(Continued on page 108) 









| article on tuning 


brings it 
pe 


pb 


” ) >> 1 ~ i 
BO ¢ i UW S nk (i Ws. (i 
ANE SSSS } 
jy A SDN iN VW . Hi 


Examine Tuska Radio at your dealer's today. 


THE C. D. TUSKA COMPANY 


20 Bartholomew Ave., Hartford, Conn. {ii 












































finishing material on the outside of a frame 














phase motor, tested for 50% overload before leaving factory, and guaranteed for 1 year! 
Its speed of 1740 r. p. m. fits it exactly for such service as drills, small lathes, fans, blow- 
ers, forges; household washing machines, cream separators and all forms of motor drive 
calling for 4 h. p. and a capacity for temporary overload. 


keeping, billing or collection expense. 
Our money-back plan and our guarantee fully protect you. 


410 S. Hoyne Street 


























This Big 
17, h. p. ¥otor 
For a Little While F. 0. B. 


Longer at— 
(NO TELLING WHEN PRICE WILL ADVANCE) 


Steadily increasing cost of fuel, power, labor 
and material may torce us to raise our price 
on this big, sturdy, 28-lb., 60 cycle split-phase 
A. C. Motor; but we'll hold the price down to 
this competition-defying level as long as ever 
we can. 


A wonderful fan-cooled, squirrel-cage, split- 


COMBINED GRINDER AND BUFFER $25 00 
Complete with Above Motor = 

Machine has handy on-and-off lever in front, with switch enclosed 
in and protected by base. Grinding wheel is 6 in. in diameter, 
with % in. face; Buff 7x % in., unsewed. Motor is same as de- 
scribed above except that it is totally enclosed and dust-proof. 

Also ask for our line of Motors and Generators for Radio Service. 
Send Cash With Order, as these low prices permit of no book- 







NORTHWESTERN ELECTRIC CO. 
CHICAGO, ILL. 
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RADIO 
PARTS 


INSURES MAXIMUM EFFICIENCY 
) Columbia Moulded Variometer 


A superior instrument with the Stator and 
Rotor of moulded hard rubber. Accurate 
electrical and mechanical construction through- 
out; designed for best values of maximum 
and minimum inductance and minimum dis 
tributed capacity. Has 3/16" shaft, with 
spring tension to secure electrical contact. 
Adapted for both base and panel mounting. 
All metal parts highly nickeled. An essential 
radio instrument of beauty and efficiency. 












Price 


$5.50 


With Dial 


$6.50 


Columbia 180° 

Moulded Variocoupler 
MOST efficient 180° coupler de- 

signed for sharp tuning from 150 to 
650 meters. Stator made of a highly 
dielectrical composition. Rotor of 
moulded hard rubber; both wound with 
green silk covered wire. All metal parts 
nickel plated and mechanically correct. 
Ten taps are provided. Has 3/16" shaft 
with spring tension to insure electrical 
contact; base and panel mounting. 


JOBBERS & DEALERS—These are two of the several efficient instruments 
we manufacture. A NUMBER OF SELECT TERRITORIES ARE STILL 
OPEN. WRITE OR WIRE FOR OUR ATTRACTIVE DISCOUNTS. 


Quick deliveries assured. 


COLUMBIA RADIO CORPORATION 
2762 Diversey Avenue CHICAGO, ILL. 
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Easy to Play 


kh Easy toPay 



























| d You will be astonished at the ease with which 
Cc yde you can master a Saxophone. It is the easiest 
re Doerr of all wind instruments to play and one of the 

e . most beautiful. Three first lessons sent free. You 


B. M., 


Director Club Royal 
Orchestra, makers of 
Victor Records for dancing. Hear their 
Buescher instruments on your phonograph. 


The Most Prominent, 
Professionals 


Use True-Tone Musical Instruments. They 
have helped make famous Paul Whiteman, 
Tom Brown, Art Hickman, Donald Clark, 
Clay Smith, Guy Holmes. Meyer Davis, 
Joseph C. Smith, Ben Selvin, Ben Krueger, 
Henry Santrey, Vincent Lopez and thou- 
sands of others. $500 to $1,000 weekly 
for but two hours a day is not uncom- 
mon for musicians of such ability to 
earn. You may have equal talent and 
enjoy the most pleasant of vocations. 

75% of all popular phonograph 
records are played with Buescher 
instruments. 


can learn the scale in an hour's practice and play 
popular music in a few weeks. Practice isa pleasure 
because you learn so quickly. Youcan take your 
place in a band within :90 days if you so desire. 





True-Tone Saxophone 


Unrivalled for home entertainment, church, lodge 
or school. In big demand for orchestra dance music. 

Buescher popularity and superiority is proven by 
the fact that Buescher makes more Saxophones than 
all other manufacturers combined. 


Free Trial—Easy Payments 


\ 
WY, > You may order any Buescher Saxophone, 
; Cornet, Trumpet, Trombone, or other Band or 
; Orchestral Instrument without paying in ad- 
m vance, and try it six days in your own home, 
Pm r without obligation. If perfectly satisfied, pay 
_ for it on easy payments to suit your convenience. Men- 
. 3 tion the instrument interested in and a complete catalog will 
aa / be mailed free. Send the coupon for a free copy of the 
ys most interesting booklet on the Saxophone ever published. 
eed de ~BUESCHER BAND INSTRUMENT CO. 
. ¢ F " Dl 


F / Makers of Everything in Band and Orchestra Instruments 
ree 3165 Buescher Block Elkhart, Indiana. 
Saxophone a ena ces 

« ee 
Book « BUESCHER BAND INSTRUMENT CO. 


3165 Buescher Block, Elkhart, Indiana 


Kindly mail to me Saxophone Book. 
Shall we also send you free Complete Catalog of all 
Bueschér True-Tone Brass Band Instruments? 


After nearly 300 years’ 4 
string instruments are 
tirely displaced by Sax- ophones in all 
nationally popular or- chestras. Our 
Free Saxophone Book tells which Saxophone takes 
violin, cello and bass parts, and many other things you 
would like te know. Ask for. your copy. 


Sax Invented the Saxophone 
Buescher Perfected It 


supremacy, 
almost en- 
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of relatively low temperature. Therefore, 
if it is desired to insulate the hot air pipes 
in the cellar, they should be covered with 
corrugated insulating material or asbestos 
at least 14 in. thick and not with solid asbes- 
tos, cement or paper. Conversely, if pipes— 
such as steam or hot water—are radiating 
heat at relatively high temperatures, they 
are best insulated with solid material. 

The customary way of insulating pipes 
of the latter kind is to cover them with 1 in. 
thick asbestos or magnesia sections, covered 
with canvas. These sections are secured in 
place by lacquered brass bands. 

Another method is to apply asbestos 
cement, which is obtained in powdered 
form and mixed with water. This is then 
covered with canvas and usually a coat of 
ordinary cement and water is applied to the 
whole with a brush. 

In the various types of moderately priced 
frame dwellings now being built in vast 
numbers throughout the country, projec- 
tions from the first floor are often used to 
break up the monotony of the otherwise 
boxlike construction and to give additional 
floor space without a corresponding in- 
crease of the cost of the foundation. Since 
these projections are usually exposed to the 


BUILDING PAPER 





FINISHED FLOOR 


H/) 
il MINERAL WOOL 
ABOUT 4” THICK 






My) 
k BOARDS FITTED \_ 
ETWEEN 
CHMIS Roak 


FLOOR BEAMS 


Method of placing mineral wool beneath 
floor. It also can be packed between in- 
side and outside walls where necessary 


weather underneath, it is most important 
that the floors should be properly insulated. 

The standard method of providing this 
insulation, and the easiest for the home 
worker to apply, is to place a layer of 
mineral wool below the floor, as shown. 
Even ashes are better than nothing. 

Storm sash, doors, and porches should 
always be placed on an exposed side of 
a house facing the prevailing winter winds. 

It is not difficult to fit and hang sash. 
Two thin rods should be used for measur- 
ing. Cut one the exact height of the win- 
dow frame opening, and the other, the 
width. Test each sash with these and, if it 
is too large, plane it off. Bevel the bottom 
edge to conform with the slant of the sill. 

Special hardware can be obtained for 
hanging the sash and to allow it to be 
pushed open at the bottom for ventilation. 
Sash also can be obtained with one small 
pane, arranged to open like a_ small 
door, for purposes of ventilation, or with 
a ventilator in the bottom sill. 

It is possible for the home wcerker to 
make his own sash without much difficulty 
and at some saving in expense. One of the 
simplest ways of doing this was described 
in PopULAR SCIENCE MONTHLY for last 
February, and working drawings for a 
simple, yet unusually attractive looking 
storm porch were given in the Home Work- 
shop Department of last January. 
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Easily Made Hygrometer Will 
Measure Humidity in Air 


By Capt. E. A. McCann 


t- of the secrets of heating a house 
economically and efficiently and keep- 
ing it comfortable through the winter 
months is to provide a sufficient amount of 
moisture for the air. If the humidity is 
right, a temperature of 65 or 67 degrees 
will feel as warm as a temperature of 70 
degrees or more when the air is dry. 

The humidity indoors should be approx- 
imately 50 per cent, according to competent 
heating and ventilating authorities. That 
is, the air should have half as much mois- 
ture as it is capable of holding. We could. 


speaking the best degree of humidity for 
us is about 66 per cent, but with ordinary 


























The hygrometer consists of a wet and dry 

thermometer, the readings of which are 

compared in computing the humidity. 

For indoor use the instrument does not 
need to be housed 


heating plants it is usually next to impos- 
sible to maintain even 50 per cent humidity 
inside our homes in winter. 

Temperature and water vapor in the air 
are, indeed, governing factors of climate 
and determine the wind and weather of the 
world, our various climates, and with them, 
our health and temper. 

Humidity is measured by means of a 
hygrometer. This instrument consists in 
its simplest form of two thermometers, one 
wet and the other dry. To make one, 
therefore, you will require two thermom- 
eters. Be careful to see that they register 
evenly. They are suspended side by side 
and if they are to be used outside, they 
should be sheltered in a wooden screen 
standing about 5 ft.from the ground, with 
jalousies on three sides so that the air may 
freely circulate within but the sun and 
rain be excluded. The top should be 
slanted and project well from the sides all 
round. The bottom preferably should 
have jalousies like the sides. 

The two thermometers are kept in posi- 
tion by brass clips or thumbscrews so that 
they can be removed for cleaning. The 
bulbs descend clear of the scales or sup- 
ports. 

Around one bulb tie a piece of thin muslin 
and fasten a few strands of cotton wick to 





(Continued on page 110) 


not live in perfectly dry air, and generally. 





At Last! The Perfect 
Radio Loud Speaker 
Jor the Home 


HERE is no other Loud 

Speaker like the DICTO- 

GRAPH—madeexpressly 
for home use by the makers of 
world-famous Dictograph 
products— standard every- 
where for the finest, most accu- 
rate and most sensitive sound- 
transmission and loud-speaking 
devices. No other organiza- 
tion in existence has the fa- 
cilities, the skill, the experience 
of the Dictograph Products 
Corporation for producing a 
perfect Loud Speaker. And the § 


price is only $20.00 complete conotete wi 
with 5 ft. flexible cord. ft Hesibis cord 


DICTOGRAPH 
Radio LOUD SPEAKER 


Years of experience in producing 
the marvelously sensitive ‘‘Acousti- 
con”’ for the Deaf, the Detective Dic- 
tograph and the Dictograph System 
of Loud-Speaking Telephones have 
made possible this wonderful Radio 
Loud Speaker that reproduces every 
sound—singing, speaking, instrumen- 
tal music—in crystal-clear, natural 
tones, full volume, and Free from 
Distortion and Noise. 

The Dictograph Radio Loud Speaker gives 
perfect results with any vacuum tube receiv- 
ing set. No alterations; no extra batteries— 
you simply plug in and listen. The hand- 


some appearance of this quality instrument 
harmonizes with any home. 


Ask for a Free Demonstration of the 
Dictograph Radio” Loud Speaker at any 
reliable radio shop. Get DICTOGRAPH 
quality and still save money. 


The Standard of the World 


Price 
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A beautiful 


: ; instrument! Finely constructed, 
richly finished. Its handsome appearance harmo- 


nizes with any home. Highly burnished, French 
lacquered, eleven-inch spun copper bell horn at- 
tached to die cast black enamel tone arm, finished 
with nickel trimmings. 

Cabinet 6 x 5 inches base, 4 inches high, of solid, 
ebony-finished hardwood, mounted upon _ rubber 


knobs. Furnished complete with 5 ft. flexible cord. 
No extra batteries required. 


The Best Head Set at Any Price 









DICTOGRAPH 
Radio HEAD SET 


The Dictograph Radio Head Set has established 
a standard of quality impossible to secure in 
any other Head Set. Its use on any receiving set, 
crystal detector or vacuum tube, improves recep- 
tion immeasurably. 
3000 ohms resistance. Price $12.—the best Head 
Setin the world. Regularly furnished as Standard 
uipmentwith the Leading Receiving Sets madé. 
lers: Order through your jobber or write for 
names of authorized distributors. 











The DICTOGRAPH PRODUCTS CORPORATION 


220 West 42d Street 


(Branches in All Principal Cities) 


New York City 




















BUILD THIS RADIO RECEIVER 







Comple' . except cabinet, $13.00. Brings in all b’ 

pn ay ther measles $5.35 =. . rint of shove ble 
si 25 cents. Blue prints of Audion tor, Receiver, 
Regener Receiver, Radio and Audio Amplifer,all for $1.25 
TRIBUNE AIRFONE CO., Owego, N. Y. 

















NEW SINGLE PHASE A. C. MOTORS! 


4H. P—110 EMERSON 

volt, cycle, 

1725 speed, 84 HP. $58.00 

complete with 1 HP. 62.00 

—— 134 HP. 75,00 

gTroov pul- 

ley - - $13.00 2 #H.P. 89.00 

Include Pulley and 

General Electric se All Motors. 
\% H.P., $16.50 ONE YEAR 0-220 Volt Rep: 
44 H.P., $39.00 GUARANTEE d. Type. 


Satisfaction guaranteed or money refunded 
Illustrated Catalog of Metors and Supplies FREE 

















HYRE ELECTRIC CO., 625X So. Dearborn St., CHICAGO 





Spectacles FREE! 













\ 
GG 





Send No Money 


Let me send zen on Ten Days’ Triala pair of my 
famous “True Fit” Shell Rim Spectacles 
Hundreds of thousands now in use every- 
where. These _ ed splendid 
Glasses will ; enable anyone 


to read the smallest print, thread the finest needle, ses 
far or near, and prevent eyestrain or headaches. If aftes 
trying them for 10 days and nights = are amazed and de- 
lighted, and think them equal to glasses sold elsewhere at 
$15.00, send only $4.49; if you don’t want to keep them, re- 
turn them and there will be no charge. Send no money! Pay 
no C.O.D.! Simply your name, address and age, and state 
the length of time you have worn glasses, if any. A_beau- 
tiful velveteen-lined, gold-lettered Spectacle Case FREE. 
DR. RITHOLZ, pt. DR 1701, Station C, 
Madison and Laflin Sts., CHICAGO, ILL: 
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NAME POSITION | SALARY | 
AUTOMOBILE. $] A 
ENGINEER 


REPAIR MAN |$5Q) wir: 











3) CHAUFFEUR |*4.Q) wits) 





Put Your Name 
tus Pay-Roll 


Men like you are wanted for big-pay posi- 
tions in the fascinating field of automobile 


engineering. We have 
made it easy for you to 
fit ycurself for one of 
these positions. Youdon’t 
have to gu to school. 
You don't have to serve 
an apprenticeship. Fif- 
teen automobile engi- 
Meers and_ specialists 
have compiled a spare 
time reading Course that 
will equip you tu be an 
automobile expert with- 
out taking any time tiom 
your preseut work. 


AUTO 
BOOKS 


6 Volumes Shipped Free 


Now ready for you — 
an up-to-the-minute six- 
volume library on Auto- 
mobile Engineering, cov- 
ering the construction, 
care and repair of pleas. 
ure Cars, motor trucks 
and motorcycles. Brim 
ming over with advanced 
information on Lighting 
Systems, Garage Design 
and Equipment, Welding 
and other repair methods. 
Contains everything that 
a mechanic or an engi- 
neer or motorcyclist or 
the owner or prospective 
owner of a motor car 
ought toknow. Written 
in simple language that 
anybody can understand. 
Tastefully bound in 
American Morocco, flex- 
ible covers, gold stamp- 
ed, 2,650 pages and 2,100 
illustrations, tables and 
explanatory diagrams. 
A library that cost thou- 
sands of dollars to com- 
pile but that comes to 
you free for7 days’ ex- 
amination. 





Price 


Reduced 


Down goes the price 
on these famous Auto 
Books. We have 
induced our printers 
and binders to cut 
the price they charge 
us. We pass this sav- 
ing on to our cus- 
tomers, 


Mail CouponNow 
For FREE Trial 














Partial List 
of Contents 


More than 190 Blue- 
prints of Wiring 
Diagrams 

plosion Motors 

Welding 

Motor Construction 
and Repair 

Carburetors and 
Settings 

Valves, Cooling 

Lubrication 

Fly- Wheels 
lutc 

Transmission 
inal Drive 

Steering Frames 
ires 

Vulcanizing 

Ignition 

Starting and Light- 
ing Systems 
hop Ki 

Commercial Garage 

Design and Equip- 
ment 

Electrics 

Storage Batteries 

Cars and Repair 

Motorcycles 

Commercial Trucks 

Clossary 








Only 10c a Day 


Not a cent to pay in advance. 
books in your own home or shop. 
and pay express charges when books arrive. 


First you see the 
Just mail coupon 
You 


cah read them and study them for seven whole 
days before you decide whether you want to keep 


them or not. 


If you like the books send only $2.80 


in seven days and $3 a month until the special in- 
troductory price of $21.80 has been paid. (Regular 


price $45.) 


Send No Money Now 





Don’t take our 
word for it. See 
the books 
without cost. 
There is so 
much profit in 
this offer for 
you, that we 
urge you to 
waste not a 
moment in 
sending for 
the books. Put 
the coupon in 
the mails to- 
day. Send no 
money~— just 
the coupon! 


American Technical Society, Dept.A-208 Chicago, Ill. 
AMERICAN TECHNICAL SOCIETY 
Dept. A-208 Chicago, Ill. 


Please send me the 6-volume set, Automobile Engi- 
neering for 7 days’ examination, shipping charges col- 


lect. 


If I decide to buy, I will send $2.80 within 7 days 


and the balance at $3 a month until the $21.80 has been 
aid. Then you send me a receipt showing that the 
5.00 set of books are mine and fully paid for. If I 
think I can get along without the books after the seven 
days’ trial, I will return tnem at your expense. 


DEORE. 5 chs ates ad neuneeee 


Employed by. ........... 


eee were ee essere seeseseeee 








THE HOME WORKSBOP 





Homemade Hygrometer 
(Continued from page 109) 


the glass tube above, letting them come in 
contact with the muslin. The strands 
descend into a small vessel of distilled or 
clean rain water, placed near the wet and 
as far as possible from the dry bulb. This 
arrangement keeps the one bulb wet and 
the evaporation cools it and causes that 
thermometer to register lower than the 
other, the difference varying with the 
amount of free moisture in contact with 
the dry bulb. 


Reading the Hygrometer 


After you have taken the readings of the 
wet thermometer and the dry thermometer, 
subtract the first from the second. If the 
difference is less than 10, consult Table 
No. 1; if 10 or more, lovk at Table 
No. 2. 

In either case, follow down the left- 
hand column until you reach the number 
nearest to the reading of the dry ther- 
mometer. 

From that point follow straight along 
to the right until you reach the column 
directly under the figure (on the upper line) 
that represents the difference in reading be- 
tween the wet and the dry thermometers. 
At that point you will find the percentage 
of humidity. For example: Wet thermom- 
eter, 54; dry thermometer, 67; difference, 
13; humidity, 39. 


TABLE No. 1 
Dry Diffcrence in degrees between dry and wet 
Ther- thermometers when Jess than 10 points 


mom- 
= —ll en ee ee ee ae a 


0 /67 35; : : : : = 
5 |74 48 22. 

10 {78 57 35 14. 

15 (82 64 47 29 12... 

20 |85 70 56 41 27 13 








(Percentage of humidity) 


TABLE No, 2 
Dry Difference in degrees between dry and wet 
Ther- thermometers when 10 or'more points 





mom 30 42 #32 33 48 45-46 #37 4B 





100 {68 65 62 59 57 54 51 49 47 


(Percentage of humidity) 


When taking readings, be careful to note 
that the wet bulb is wet, and the dry one 
dry; if the latter has become wet, it will 
register as a wet bulb for the time being. 


(Continued on page 111) 
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fetDiamonds 


say MerryXmas 


RANNAp FOR A FEWQNNUWY 
NW CENTS A DAY SF EROT 
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ca 
= 15 kt, 
7 White Gold, 
/ 7 perfect cut, 
Y blue- white dis- 
7 roonds vet in plac. 
fnum. Looks like 3 
carat solitaire. 


\ Special No. 61 












tremier Custer, & 
4 carefully matched & 7 
blue: white diamonds ‘ 
eet iu pletipoum. 
Looks like 3.1 2 carat 
solitaire, 
Special Ne. 71 
Cniv ‘ 


$69.50 
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TH8S starting diamond velues pletured car Le veurs v ith- 
ent ¢isking a singlerenny Fach tte ty tdeally suited 
for acharming Christmas eift. Your selection sent on vou 
sirople request without a single penny down If you dun't axree 
that ft Is the biggert barcuin vou ever seen, return at our €x- 
pense. if ycu keep it, pay at the rate of cnlya seu cente a day 
YEARLY DIVIDENDS — 

You are guaranteed § Per Cent yearly increase I¢ value on all 
d'arond exchanges; also, 56 Per Cent. bonus privilege. 
MILLION DOLLAR BARGAIN BOOK FREE 

Yhe Greatest Kargains in America are pictured our new 
MILLION DOLLAR BARGAIN BOOK. Send for 

cur Copv today to Dept. 1788. See these wonderful 
Bereains for yourself under the Lyon Chasge Ac- : 
count lan. 


J.M.LYON &CO. 
2-4 Maiden Lane N.Y.\|\~2 
dn Business Nearly 100 gears 









GUARANTEED MOTORS 


AT A BARGAIN PRICE 





THEY'RE RELIABLE REYNOLDS MOTORS 
These are new, first-quality motors. Made ard guar- 
auteed by a big, responsible house. They cost us more than 
$10 to make. We had them all ready for assembly when 
orders were cancelled. You save more than half. 


JUST THE THING FOR HOUSE, GARAGE, SHOP 
Deliver full 1-6 H.P. with libcral overload capacity, 1750 
R. P.M. Alternating currcit, 110 V. 60 Cy. (also for 25, 30, 
40, 50 Cy. or 220 V., at $1.00 extra.) Suitable for washing- 
machine, ironcr, dish-washer, compressor, bench latle, 
blower, fan, drill press, scrojl saw or ary small macl.ine 
around house, shop, garage. 


MADE AND GUARANTEED BY WELL KNOWN HOUSE 

Low price may not inean a bargain in a motor. A low 
grade, unreliable, short-lived motor is_exreisive at any 
price. But these are new, high grade, Reliable, Reynolds 
Motors—a motor bargain at $10—that you are not likely 
to meet again. 

SOLD ON MONEY BACK GUARANTEE 7, 

New motor or free repairs if avything goes wrong within 
one year. Parts always obtainable. Net weight 20 pounds, 
shipping weight 26 pounds. Easy means of reversing 
direction of rotation. 10 ft. cord with attachment plug, 50c. 
Pulleys, 1% inch or 2 inch, 50c. 

Send cash or order C. O. D. by express. 


> 2. Fe) F 
ELECTRIC COMPANY 


2612 W. Congress Street, a Chicago, Illinois 





How to Become 





A Master of English 


is a valuable FREE booklet which proves that the 
Kleiser Mail Course in Practical English and Mental 
Efficiency will teach you to Write Stories that Sell— 
Literature that will Compel Attention: it will show you 
how to Enlarge your stock of Words—Use the Right . 


Word in the Right Place—Prepare Sermons, Ad- 
dresses, Advertisements, Letters, etc. 

BOOTH TARKINGTON Famous Writers. Business 
Distinguished Novelist: and Professional Men, Speak- 
“Your course is al- 8 and others are sending 
most painfully need- ¢®thusiastic _ letters telling 
ed by many profes- how the Course has enlarged 
sionat writers and 
speakers. A student 
who mtelligently fol- 
lows your Course will 
know what ne is talke 
ing about when he 


talks or when he writes."” Dept. 606. New York, N. Y. 


CONSTRUCTION OF INDUCTION COILS 
and Transformers. By T. S. Curtis. Opcn and 
closed core transformers are both taken up. 

Price 25 cents 
Popular Science Monthly - 225 West 39th Street, New York 


their mental capacity. n- 
creased their incomes. It will 
do the same for YOU. Send 
to-day for the free booklet to 
FUNK & WAGNALLS 
COMPANY 
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“$60 more 
amonth 


“Last night I came home with great news—a 
$60 increase in salary! I took the money out of 
my pocket and asked Mary to count it. You 
should have seen her face light up when she 
found the extra $60. I think she was even 
happier than I was, for it was the third increase 
in a year. 

“To-day I am manager of my department— 
earning more money than I ever thought it 
would be possible for me to make. I owe it all 
to the training I received from the International 
Correspondence Schools. That little coupon was 
the means of changing my whole life.” 


q99 
* 


How much longer are you going to wait before 
taking the step that is bound to bring you more 
money? Isn’t it better to start now than to 
wait for years and then realize what the delay 
has cost you? 

One hour each night spent with the I. C. S. 
in your own home will prepare you for the posi- 
tion you want in the work you like best. 

Don’t let another priceless hour go to waste! 
Without cost or obligation, let us prove that we 
can help you. Mark and mail this coupon, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7610-C, Scranton, Penna. 
Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 
which I have marked an X: 


BUSINESS TRAINING DEPARTMENT. 





Business Management Salesmanship 
Industrial Management Advertising 
Personnel Organization etter Letters 
‘Traffic Management Foreign Trade 





Business Law Stenography and Typing 
Banking and Banking Law Business English 
Accountancy (including C.P.A.) [) Civil Service 

Nicholson Cest Accounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
Private Secretary High School Subjects 
Business Spanish [ French Illustrating 


TECHNICAL AND INDUSTRIAL DEPARTMENT 











Electrical Engineering Architect 

Electric Lighting [JBlue Print Reading 
Mechanical Engineer _JContractor and Builder 
Mechanical Draftsman [_JArchitectural Draftsman 


_JMachine Shep Practice 


Railroad Positions Concrete Builder 


Structural Engineer 
hemi: 





mt 




















Gas Engine Operating ia istry (CC) Pharmacy 
Civil Engineer Lj Autemobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy Agriculture and Poultry 
Steam Engineering 1) Radio LJ Mathematics 


Name.... 
Street Address. 
City State 


Occupatien. is 
Persons residing in Canada should send this coupon to t 





6-26-22 











International Correspondence Schools Canadian, Lintten, 


Montreal, Canada, 








Masterpieces! Master crafts- 
men make and fit Keen Kutter 


knife parts so exactly they seem } 
grown together. The finished 
knives reflect this workmanship. 





Simmons Hardware Company 


KEEN KUTTER 
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Homemade Hygrometer 
(Continued from page 110) 


For indoor use the screen is not necessary. 
With the temperature of a room at 50 de- 
grees, each cubic foot of air should contain 
3 gr. aqueous vapor; at 60 degrees, 4 gr.; at 
70 degrees, 5 gr.; that is, when the dry 
bulb stands at those points, the wet should 
show 45, 54, and 63 degrees respectively to 
give 66 per cent humidity. The figures are 
not the absolute amount of water vapor in 
the air, but the relative humidity with 
regard to the temperature at the time, be- 
cause warm air holds more moisture than 
cold. Thus at 32° F., 1c. ft. of air can hold 
nearly 3 gr. of aqueous vapor; at 60 de- 
grees it will gold 6.gr.; then for every in- 
crease of 27 degrees the holding capacity of 
a cubic foot is doubled. At a temperature 
of 30 degrees, for instance, the relative 
humidity of 90 per cent corresponds to 
0.149 in. of vapor pressure, while 60 per 
cent at 80 degrees equals 0.511 in., or 
more than three times as much. 


Hygrometer Not Affected by Frost 


In frosty weather, when the muslin is 
thinly coated with ice, the readings are still 
valid, because evaporation takes place as 
freely from the surface of ice as from water, 
but if it is dry, wet it and let it freeze. 

You can often foretell frost with this in- 
strument, and so perhaps save delicate 
plants. When the temperature is below 
45 degrees, take the difference between the 
readings and multiply by 25, subtract this 
from the reading of the dry bulb, and the 
result will indicate approximately the tem- 
perature to which the air will fall during 
the coming night. Moist winds or increas- 
ing cloudiness will, of course, sometimes 
falsify this forecast. 





How to Fasten a Bolt in End of 
Pipe or Radio Mast 


ON MANY occasions it is necessary to 
make a fastening at the end of a pipe 
in connection with a wireless mast, awning 
work, hand rail attachments, framing, and 
the like. 

To hold a bolt in the open end of a pipe 
and leave the end portion protruding is 






















ae 


PIPE CUT St 

y | IN THREE BOLT TO 
DIAGONAL HOLD FROM 
ZA“ SECTIONS TURNING 


Tightening the nut expands the three 
pieces of pipe in the bore 





easily accomplished in such cases if the 
method illustrated is followed. 

First obtain a 4- or 5-in. length of pipe 
smaller in diameter than the pipe to which 
the bolt is to be secured. Saw iwo cuts 
diagonally across the piece so as to separate 
it into three parts. The bolt is placed 
through these and they are inserted in the 
end of the pipe. The nut is then set up 
solidly so that the outside of the segments 
presses against the inside of the pipe. 

The bolt can be tightened by taking up 
the nut. To hold the bolt from turning 
while tightening the nut, lock two nuts 
tightly at the end of the bolt to give a 
grip.—G. A. LUERS. 
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Ol Jewel 


Burlington. 





LOOK! 


Adjustable to the Second 
Adjusted to Temperature 
Adjusted to Isochronism. 
Adjusted to Positions 

21 Ruby and Sapphire Jewels 
25 Year Gold Strata Case 


Your Choice of Dials— 
Including Montgomery R. R. Dial) 
ew Ideas in Thin Cases, 


Onlys ‘OG 


Only One Dollar Down will buy this 
masterpiece of watch manufacture. 
The balance you are allowed to pay 
in small, easy monthly payments. The 
Burlington'— a 21-Jewel Watch — is 
sold to you at a price much lower 
than that of other high-grade watches. 
Besides, you have the selection of 
the finest thin model designs and 
latest styles in watch cases. Don’t 
delay! Write for the FREE Watch 
Book and our Special Offer today. 


Write 


While this Special Offer Lasts 








Get the Burlington Watch Book by sendin 

this coupon, Find out about this great specia 

offer which is being made for only a limited 
time. You will know a great deal more about 
watch buying when you read this book, You 
will be able to “‘steer clear” of the over-priced 
watches which are no better. Remember, the 
Burlington is sent to you for only One Dollar 
down, balance in small monthly payments, 
Send the coupon for watch book and our 
special offer Today! Do not delay one minute! 








Burlington Watch Co., Dept. 1368 
19th St. and Marshali Blvd., Chicago, Illinois 
Canadian Address: 62 Albert St.,Winnipeg, Man. 


Please send me (without obligations and prepaid) 
your free book on watches with full explanation 
of your $1 down offer on the Burlington Watch, 


Name 
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FREE 


Actual Reports of 
Secret Service 
Operator 38 


ERE is something money can’t buy. More 
fascinating than detective stories. Confi- 
dential reports of a real operator—No. 38— 

to his Secret Service Bureau, headed by the most 

famous detective in America. Absolutely free. 

- cost. No obligations. Don’t fail to send for 
em. 


They may point the way to Big Money for you. 
See how the modern detective works. Read these 
inside stories of the solution of great mysteries. 
See what possiblities this most fascinating and 
eventful of all professions offers to you—and 
how you may fit yourself for it. 


Bea Finger Print Expert 


To command the highest fees, the Secret Service 
man must also be a Finger Print Expert. These 
reports show why. This profession may be easily 
learned at home, in your spare time. Wonderful 
Coportunity in this UNCROWDED, PROFIT- 
ABLE fiel 


Make $5,000 to 
$10,000 a Year 


The unfilled demand for trained Finger Print men is 
increasing daily. Opportunity is waiting for you. No 
time to lose. Send today for these re also our big 
Free book on a Prints. Gives all particulars and 
gaecens stories of our graduates! Brilliant future ahead 
iW you act now. 


Learn at Home in 
Spare Time 


And now you can learn the secrets of this science at 
home in your spare time. Any man with common 
school education and average ability can become a 
Finger Print Detective in surprisingly short time. 


Special Offer Limited Time 


Everyone getting these Free Repo Teceive 
my Special Offer of a Professional Finger Brit Os Outfit, 
absolutely FRE for a 
limited time ~~ =: Send coupon 
today — sure rts, Finger 
— Book, and aioe outfit 
offer, all Free and Prepaid. 
Don’t delay and perhaps fore 
get. Do this right now. 


< Also 
FREE 


"UNIVERSITY OF 
APPLIED SCIENCE 














1920 Sunnyside Ave., Dept. 1368, Chicago, Ill. 














T. G. COOKE, Pres. University of Applied Science 
T505 Sunnyside Ave., Dept. 1368, Chicago, Ill. 


Dear Mr. Cooke: Please send me FREE and prepaid, 
Reports of Operator 38, your new illustrated book on 
Crime and Crime Detection and your Special Outfit Offer. 
It is fully understood I assume no obligation. 











Name _Age 
Address... — raise 
Town. a 
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Easily Made Wooden Flower 
Box Has Water Reservoir 


Jf OUSE plants flourish in the wooden 
flower box illustrated, which has a 
self-contained reservoir for water. The 
| water is poured down the tube shown in the 
| upper right-hand corner of the photograph, 
and rises from the bottom up into the soil. 
This prevents the caking of the earth 
around the plant. 

Above the bottom of the box is a second 
bottom, the space between being about 
5/16 in. in depth. This second bottom is 
not fitted closely because room must be 
allowed for expansion and to permit the 
water to rise. The inner bottom also has a 




















| Water poured through hole visible in upper 
right-hand corner is stored between double 
bottoms 


134-in. hole in the center through which the 
| water passes upward. This hole is filled 
| with a sponge to prevent the earth from 
falling through into the reservoir. Four 
short lengths of dowels are set into the 


under surface of the inner bottom to hold | 


| it up. 


butt-joint job and is, therefore, compara- 

tively simple, but the joints have to be 
| watertight, so good workmanship is re- 
quired. The first model was made with 
mitered joints, which look better but are 
more difficult. Many of the boxes my 
pupils have made were strengthened with 
copper bands 5° by 2 in., fastened around 
| the corners at “the top with copper up- 
holstery nails.—P. S. HALLECK. 





Old Wooden Bed Is Cut Down 
to Make a Settee 


F YOU have an old wooden bed stored 
away in the attic, it probably can be 
made into a useful and attraetive settee. 

Finishing nails and about six 3-in. screws 
were all the additional materials needed to 
make the settee 
illustrated, and 
the tools required 
were a saw, a 
hammer, and a 
screwdriver. 

The footboard 
was cut in half to 
make the ends 
and arms of the 
settee. The side 
rails and some of 
theslats were 
used for the seat, and the high headboard, 
which was to form the back, was cut down 
and some of the unnecessary ornamental 
work at the top removed, resulting in the 
settee shown above.—E. W. 
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“The World’s Best” 


The best saxophones in the world are built by 
Conn. So say the great artists of the day—a 
few of whom are shown above. ‘ 
PLAY A TUNE iN ONE HOUR! Exclusive 
features and improvements on the Conn give 
you quick mastery, without previous musicial 
experience. Beautiful tone, perfect intonation. 
Send coupon for Free Book and details of FREE 
TRIAL, EASY PAYMENT PLAN. 
Cc. G. CONN, LT D. 
1132 Conn Bldg., Elkhart, Ind. 





WORLD'S 
LARGEST MANUFACTURERS 
OF HIGH GRADE BAN 
ORCHESTRA INSTRUMENTS 








C. G. Conn, Ltd. 

1132 Conn ' Bldg... Elkhart, Ind. 
Please send me free book and details of Free 
Trial, Easy Payment plan (mention instrument.) 
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Making this box is what teachers call a | 





HEN men everywhere 

insist on Murdock 

apparatus, we realize 
that quality manufacture kas 
imposed on usa quantity cbliga- 
tion, sometimes hard to meet. 

Examine Murdock apraratus at 
your dealer’s. 

There are no other phones so 
good at solowa price. After you 
have bought, a 14 day trial priv- 
ilege assures satisfaction with your 
purchase. 

WM. J. MURDOCK CO. 
205 Washington Ave., Chelsea, Mass. 

1270 Broadway, New York ( ity 
509 Mission St., San Francisco, Cal. 
No. 56—2000 Ohms............ $5.00 
No. 56—3000 Ohms... ..ceceees $5.50 
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| soldering fluid, it 
| is a good idea to 
| combine a brush 
| with the con- 
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Discarded Picture Frames Make 
Attractive Serving Trays 


‘Oo picture frames can be converted 
without much difficulty into substan- 
tial and attractive serving trays. In most 
attics there are old pictures with elab- 
orately molded frames that have been put 
aside because either the picture or the 
frame has become old-fashioned. Often 
the. frames are of walnut with moldings of 
good design, so that they will serve for 
making exceptionally fine serving trays. 

The large serving tray illustrated, which 
is 1434 by 1934 in., was made from a 
frame that happened to be about the size 
of a regular serving tray. If the frame 
happens to be too 
large or is an odd , 
shape, it can becut « 
down to the desired 
size and shape. 

Cretonne, good 
reproductions of 
pictures that have 
decorative quality, 
Japanese prints, or 
commercial silhou- 
ettes, such as are Square and oval trays 
sold for lampshades, 
can be used effectively underneath the glass. 
A study of commercial trays in a first class 
furniture store will provide suggestions for 
arranging these decorations. Sometimes 
an old, much prized pennant or a piece of 
embroidery or lace will prove attractive. 

Brass handles, made especially for these 
trays, can be purchased reasonably. The 
bottom of the tray should be covered with 
felt, well glued on. 

If an oval frame is available, it also may 
be used for a serving tray, even if quite 
small. Often such a tray looks better if it 
has wooden handles, and these too can be 
made at home. They should be of the 
same kind of wood as the frame, the handles 
themselves being about 34 in. in diameter, 
and the rods by which they are connected 
with the frame 14 in. or less in diameter. 
Holes for these rods are drilled into the 
frame at an angle, and the rods are glued 
in place. 

The first step in finishing a tray is to 
remove all the old finish from the frame. 
This can be done with a varnish remover, 
which will penetrate into all parts of the 
molding. Sandpaper the parts smooth 
and apply a coat of walnut, mahogany, or 
other stain, followed by two or three coats 
of shellac, rubbing down each coat a little 
with fine sandpaper. Then apply wax or 
varnish.—GLADSTONE CALIFF. 








Brush Fastened to Soldering Can 


HEN a 
number of 
parts have to be 
brushed with 


tainer. This can 
be done by fitting 
a piece of tubing 
into the top of a 
can that has a 
screw cap, and 
placing the brush 
inside the tube. The end of the tube 
should be flattened slightly to hold the 
brush securely.—H. B. 





For speedy soldering 
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ATENTS aes 
COPYRIGHTS | 
SPECI AL OFFE FREE OPINION AS TO’ 
PATENTABLE NA TURE 

Before disclosing an invention, the inventor should write 
for our blank form **Record of Invention.’? This should 
be signed and witnessed and if returned to us together 


with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
) and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
’ Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containing 
unsolicited Letters from Manufacturers and 
others Wishing to Buy Patents. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one to become an expert 
in all the different classes of invention. Only those skilled in the class to which the 
invention relates are capable of rendering efficient service. For this reason Victor J. 
Evans & Co. employ a number of patent lawyers and mechanical experts who have 
been selected for their special knowledge and ability in certain lines of invention. 
Each case is placed in charge of experts in the classes to which the invention relates. 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. We spare neither time nor pains to secure the broadest 
possible patents that the inventions will warrant. That every case entrusted to us 
receives our best efforts, and that our work is done consistently, skillfully and thor- 
oughly is evidenced by the many unsolicited letters of commendation that we receive 
constantly from our clients. We will furnish upon request lists of clients from any 
State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have established for the benefit of our 
clients Branch Offices in New York City, Philadelphia, Pa., Pittsburg, Pa., Chicago, 
Ill., and San Francisco, Cal. These branch offices being located in these large 
commercial cities, together with our Main Office located near the U. S. Patent Office, 

’ in Washington, enables us to more promptly handle the business of our clients, par- 
ticularly as the branch offices are in constant touch with the Main Office and fully 
equipped to handle patent business in all its branches. 


Highest References—Prompt Attention—Reasonable Terms 








‘ 

























i Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 
ii Main Offices, 760 9th Street, Washington, D.C. 


Gentlemen: Please send me FREE OF CHARGE your books , 
as described above. 


: 







(aa VICTOR J. EVANS & CO. 

\ Ti i Patent Attorneys 

WN i et New York Offices Philadelphia Offices Pittsburgh Offices | 

S - i i 1007 Woolworth Bldg. TIE TIS Liberty Bldg. 514 Empire Bldg. | 
| \ | IW 
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ATENTS 


SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent free on request. 
Send\model or sketch and description of your invention and we 
ee 5 «Will give our opinion as to its 


! patentable nature. 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


Tells our Terms, Methods, 


PET oo i 0'o:6'000 000000 0055004005 00000048000800008 
a ‘RANDOLPH & CO. 
ene I as ciidacteidays 130 F St., N. W., Washington, D. C. 











Stoy Using , Truss 


STUART'S LAPAO > PADS 
are different from the truss, 
being medicine copnbenert 
made self-adhesive pur- 

posely to hold the distended 
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a Fac-Simile i ndrance from work—most 
obstinate cases Conquered. 
velvet—easy to apply—inexpensive, Awarded 
Sela Medal and Grand Prix. Process of recovery - 
natu’ so afterwards no further use for trusses. 
prove it by sending Trial of Plapao absolutely FREE 
Write name on Coupon and send TODAY. 





Plapzo Co., z90 Stuart Bidg., St. Louis, Mo. 
Name..-...... evecece Peccccecceccvescseeeeeseres eecece eeccece . 
TE «cnc thangbeessspschoneresbeebibbesnskeninseseenies 
Return mail will bring Free Trial Plapao...... eubebeses ose 





PATENTS and TRADEMARKS 


As one of the oldest patent firms in America,and 
‘conn a clientage extending to all parts of 

country, we afford Inventors and Manufacturers, 

at meg consistent charges. a service noted 
for efficiency and results, evidenced by many well- 

known Patents and Trade Marks of extraordinary value 

Lacey &Lacey. 648 FSt. Washington,DC. 


ES TABLISHED 1869 
Our book Patent Sense - Free 
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BUILD YOUR OWN 


te 50c instruction book, for 2 
oe on how to make eight ‘lifferent 
sagen of radio receiving F wets from a C 
wo slide tuner up to combined radio 
—audio frequency outfits. Wonderful 
information makes you understand radio. 
every order re receive free 
fllustrated in th 





and ca’ 
20c¢ Desk 14, RADIO Parr. 
MrG. co. West Park Place, Detroit Mich. 















































think of a simple, practical idea 
that will fill one of the many ree 
quests we have on file for new invene 
tions? It may meana fortune for you. 
Thousands of things are needed R1GuT 
Now. Your brainscan heip. Send toe 
day for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection and _ Exploitation’’ 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 


too. A postal will do— 
it is free. 


PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
Man with an idea 
Send for free sample 
copy. One year’ssub- 


i @cription 50c. 


We help our clients, 
without charge, to get 
the dollars out of their 
ideas—having facilities 
none others possess. 


Advice free. \\\\| 
Don't delay—get the , Hi 
book at once. 
AMERICAN 
INDUSTRIES, INC. 


2013 Patent Dept., 
WASHINGTON, D. C. 

















PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 


Send drawing or model for preliminary 
examination of Patent Office records 
and report as to patentability. 


All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 
624 F St., Washington, D.C. 
































‘PATENTS 


Send us sketch or model for patentabilit 
: upinion and exact cost of patent. Our boo 
ia ‘‘How to Obtain a Patent” Sent Free on re- 
quest. It tells how to apply for Patents, Trade Marks, 
Foreign Patents, Copyrights, etc.; gives information 
on Patent Procedure; tells what every inventor 
should know. Thousands of Inventors, who are our 
clients, are our references. 


CHANDLEE & CHANDLEE, 25 Years‘ Experience 
437 Seventh St. Washington, D. C, 





















PATENTS 


TRADE-MARKS COPYRIGHTS 


Send for our free book 
of patent information 


Beale & Par 804 F St., Washington, D. C. 


16 S. Broad St., Philadelphia, Pa. 























To the Man With an Idea 


I offer a most comprehensive, ex- 
perienced, efficient service-for his 
prompt, legal protection and the 
development of his proposition. 

Send sketch, or model and description, 
for advice as to cost, search through 
prior United States patents, etc. 





Pre- 
liminary advice gladly furnished with- 
out charge, 

My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense, 

Booklet of valuable information and form 


for properly disciosing your idea, free on 
Tequest. Write today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington, D.C, 
2276-D Woolworth Building 
New York City 











| Adapting a Farm Gate to Suit a 
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= 


THE 





Depressed Road 


N ANNOYING feature of roads under 
farmyard gates is that the road will 
wear down and soon leave a space beneath 
smaller 


the gate through which the 
animals will find their way. 


Here is the way in which one farmer 
solved the problem. He hinged an auxili- 


This flood type of extension 

to the gate adapts it to 

irregular ground and thus 

prevents farm animals 
from straying 
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SWINGING ~ 

a2, AUXILIARY _-4 
r at___ GATE 
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ary gate underneath the main gate in such 
a manner that when the gate was opened 
and swung back against the bank of the 
road, the lower gate swung up, returning 
to position of itself when the gate was 


again closed.—LOUIS SCHNEIDER. 





Spring and Tube Used to Re-Tire 


Baby Carriage Wheels 


HEN a baby-buggy tire wears out, 
often it is found difficult to secure and 
The following 
cheap 
and practical, and anybody with ordinary 
mechanical ability can utilize it with ease. 

Obtain heavy rubber tubing long enough 
to fit around the rim of the wheel, and steel 
wire spring long enough to fit the rim 
when the spring 
ig stretched about | 
The | 
spring must be of 
such size that it 
can be easily 
through 
the hole in the 
rubber tubing. | 
The ends of the | 
This makes 
a rubber tire that can be easily sprung 


to put on a new one. 
method will be found very simple, 


RUBBER TUBE 


COIL-SPRING 





¢ twoinches. 





pulled 


A quick and durable 
repair 


spring are fastened together. 


in its place on the rim of the wheel. 


It was found that heavy rubber tubing 
with thick walls containing some cotton, is 
used for gas-stove connections and can be 
This tubing 
was made to serve the purpose and wears 
The wire spring used is 
bird-cage 
These are too short for the 
average size wheel and it is necessary to 
splice two pieces to make the proper 
length. The splice must be as smooth as 
possible, so that no free wire ends are left 
to puncture the rubber tube.— Mrs. E. K. 


secured at hardware stores. 


unusually well. 
the ordinary 
spring. 


sereendoor or 


IF YOUR radio set is one of several stages of 
amplification, try the effect of changing 
A new 
arrangement will sometimes make a big 


around the amplifying tubes. 


difference in the signals.—S. H. 
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a Razor Blade Utilized as Cabinet . . 


Scraper for Fine Work : 
ler A HANDY and useful scraper for cabi- $5.00 $6.00 $790 & $8.00 SHOES AK WOHEN 











‘ill net work can be made by inserting a 


th safety razor blade in a wooden holder, as 
ler shown. ‘The opening in the handle, which 

is a piece of soft wood, is cut ona scroll-saw 
er or in any convenient manner, and a piece 





li- is also removed from the back to allow the 
shavings to escape. The shape of the 
handle is such 

A — that the blade 
Ss stays in place 

while in use, 
yet can easily 
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W.L.DOUGLAS 





: For inhibins small be removed. PEGGING SHOES A’ < =) —— eeses: ] ‘ r re ND SERVICE 
surfaces Any type of 7 YEARS OF AGE. T1 SR = Geet + dawns 


: . safety razor . 
il il ia sel iia ike ea ai ie W. L. Douglas $7.00 and | WEAR W.L.DOUGLAS | W. L. Douglas $4.00 and 


\ : $8.00 shoesare absolutely $4.50 shoes for boys, best 
some time before it becomes dull. the best shoe values for SHOES AND SAVE in quality,bestin style,best 





This scraper is useful on fine cabinet work the money in this country. MONEY. all around shoes for boys. 
where an ordinary scraper would be too All W. L. Douglas shoes are made of the|It is worth dollars for you to remember 
large. For example, one was used in finish- best and finest leathers, by skilled shoe-|that when you buy shoes at our stores 
ing the end rails of an old table. It is also makers, all working to make the best shoes YOU PAY ONLY ONE PROFIT. 
valuable for smoothing inlays. In places for the pricethat money can buy. Thequality|N, matter where you live, shoe dealers can 
where even this scraper is too large, a safety is unsurpassed. The smart styles are the supply you with W. L. Douglas shoes. They 
razor blade alone may be utilized.—G. C. leaders in the fashion centers of America.|-ost no more in San Francisco than they do 

Only by examining them can youappreciate|;, New York. Insist upon having W. L. 
their wonderful value. Shoes of equal quality Douglas cues. witty. ths aneee. eel bate 





Adjustable Socket Wrench Made — elsewhere at anywhere |,,ice stamped on the sole. Do not take a 
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h witle Old Bit Brace Frees eal se —_ profits. Order 
d ’ W. L. Douglas shoes are put into all of our ey Ce Care See 
ss ¢ YOU happen to have an old bit brace 110 storesat factory cost.Wedo not make one bY, bing a ee ee 
: that has outlived its usefulness, you can cent of profit until the shoes are sold to you. 124 Spark St., esbien inde 
: convert it into an adjustable socket wrench. 
, Saw off the chuck and heat and flatten the 
end so that you can attach to it a small LAUGH AT THE WEATHER 
wit 
i ~ “Wear Me” 
So often, where a liniment is re- i Windshield Wings 
quired, there is need for an anti- /|} 10” x 20” Pevelled 
septic. And where an antiseptic j Plate Glass. Clamped 
is required, there is often need — Bolted. Hardware 
for a germicide. Have all three NX agg Roser narra = 5 
in one container. $1.25 at drug- Side Curtains. Fully 
te gp —-. ba trial 4] Guaranteed. 
‘ ttle, . 
W. F. YOUNG, Inc. . ——- $ 1 2 50 
\ te, Y 150 Temple Street 5 Per Set 
( a : Springfield, Mass. a 4 Yj YY Ford Special $10.00 
“ $- fi — — VY Hit Per Set 
: enWail- g Yyy 
Ab a’ 
| CYolalohhal- Wee a: 
| > Be Order from your 
| dealer or direct PITTSBURGH PS 
A powerful and speedy wrench for acces- 
sible work My new 
monkey-wrench from which the handle has lan ring 
been removed and the shank cut down. Pp b s} 


| Flatten the end of the wrench shank and this man 


| place it against the flattened end of the bit 

brace so that the jaws of the wrench are 
KI directly under the round brace handle. In 
this position the two may either be riveted 
or bolted together.—S. W. 


— OS ee SS aT eS re eh 6c 
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GENO FOR 


DON’T LOSE YOUR RIGHTS 


TO PATENT PROTECTION 


an hour! | 


L.G. Sprindler of Akron, Ohio, made $10.76 an hour 
Stop Holds Garage Doors Open | (Roger Teer Almost took hin off his feet! My 


T= stop illustrated will eliminate the Ss. $52.00 omg f. Olver sold $30 aes 
danger of garage doors being blown hours. a Gibson t orders in 2 days. W.H. Marion 





; “ ° : t 36 rs from 40 calls. Why? The merchandise. Before disclosing your invention to anyone 
against ~~ pg ~— a the | It sells itself and you make over 100 per cent profit. send for blank form “EVIDENCE OF CON- 
garage. 9-1In. round steel ro ent into An Opportuni CEPTION” to be signed and witnessed. | 

i sample form together with printed instructions 
a hook at one end and sharpened to apoint | jy win positively show you the biggest selling profits and will show youjust how to work up your evi- | 
at the other is held in place on the inside of | opportunities that any manufaeturer has been able to offer dence and establish thesame before filing ap- 
the doors by pt leat ge en, aoe balidinn 0: parenonent, ceumd (aal- plication for patent. As registered patent at- 


ness pender torneys we represent hundreds of inventors all 
two staples or —- _ over the United States and Canada in the ad- 


eep you 
y-in. pipe Just Send Me Your Name vancement of inventions. Our schedule of fees 


once propositi willbe found reasonable. The form “Evidence 
cleats. A heavy Ply ayedag: Fok recaemd iy Re yt ‘real money. fot of pore sap — pe on Nap 
i i a honest to ness nity! Wri to obtaining of patents and 8c 
Z res 1 or hook is this minute while you this of it. ‘a ‘ou’ ever gegret ft. sent upon request. Ask for them,—a post card 
driven into the E. M. DAVIS, Dept. 5797 Chicago will do. 





door to provide 


a hanger for the = ™: meee rt ga ete ta ; 
stop rod when t piernasd sre that there's bigmoney at 
the doors are be- 





: i 

ing opened or ; Name I 274 Ouray Bldg. 
closed.— ALEX- Il | St. No i ___ WASHINGTON, D.C. 
ANDER GRABAU. . I Town — il Originators of forms ‘Evidence of Conception. 
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ADD FROM600 


TO*5000A YEAR 
TO YOUR 


PROFITS! 


HY worry about lessened 
profits from your store? 
Here’s an easy way to increase your 
profits every month in the year! 


Place a Butter-Kist Popcorn and Pea- 
nut Machine in your store in unoccu- 
pied space—sell these tasty treats to 
every customer. And thespace required? 
That’s easy! Any store has enough 
space because the machine takes up 
little room. 


Andthe profits? Out of every dollar’s 
worth of. Butter-Kist Popcorn you sell, 
70 cents is yours to keep! 


It’s so easy to make steady customers 
because everybody likes the delicious 
taste of Butter-Kist products. People 
will come back to you again and again 
for more. That's why you can sell 
dollar after dollar’s worth, day in and 
day out. Just remember, Popcorn and 
Peanuts are big sellers everywhere. 


Steady streams of customers every 
day tell why merchants all over America 
are averaging from $600 to $5000 every 
year with Butter-Kist Popcorn Machines. 
If others can do this—so can you. 


BUTTER-KIST Popcorn 
**A merica’s Oldest Treat’’ 


Before you turn this page, write for our 
“Location Chart” that will tell you ap- 
proximately how much profit you can 
make the Butter-Kist Way in your loca- 
tion. Fillin and mailthecoupon. It may 
solve your problem of how to increase 
your profits. Send the coupon today. 


HOLCOMB & HOKE MEG. Co. 


World’s Largest Manufacturers of Popcorn 
Machines and Peanut Toasters 


2126 Van Buren St. Indianapolis 





HOLCOMB & HOKE MBG. CO., 
2126 Van Buren St., Indianapolis, Ind. 


Please send me, without obligation on my part, 
our free Butter-Kist book, “America’s: New 
ndustry.” I also want the Location Chart which 

I will fill out and return to you. 


Name 
Address 
City and State 











Business 
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| after A is riveted to C. The slots 3 and 4 











BUTTER-KIST 


Popcorn and Peanut Machines 





| likes this homemade clothes horse best of 


Homemade Combination Locks 


Small Desk or Wall Safe 


‘Tas simple combination lock is one I 
made for a small wall safe for the safe 
keeping of stamps, coins and jewelry, al- 
though obviously it could be used for other 
purposes. 

The lock proper consists of only three 
parts, A, B, and C. Part B fits over C and 
A fits on top of B. Part B must turn freely 
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TEELS Lo 





When the slots are correctly alined, the 
door opens 


must be in line with the pins 1 and 2 before 
the lock can be opened. 

After placing the slots in correct aline- 
ment, pull on the lock until pin 1 enters the 
groove occupied by pin 2. Then turn C 
until slot 4 comes in line with pin-1. The 
lock will then pull out. It is necessary to 
mark off dials as shown on all the three 
parts.—JOHN AURES. 





Clothes Horse Quickly Made 








‘Lighting Fixtures” 


Direct from man- 
ufacturers. 


Completely wired 
including glass- 
ware. 


Send for Catalogue No. 24 
and Dealers’ proposition 


ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 























This Wonderful | 
é MH 
Invention 

caseeee converts any ordinary 

cook stove into a gas 

m stove. OXO- GAS is 
fy made from common 
kerosene and air 

(mostly air). Cheaper, 
cleaner and more effi- 
cient than coal. OXO- 
GAS appliances for every purpose. We have 
openings for responsible, energetic men as 
distributors. Only those who can properly 
finance themselves considered. 






| 
_ 






































i ged are the days that washings can- 
not be hung out of doors, yet the dry- 


| ing of clothes indoors is always a problem. 


Some use lines, some driers that can be 
bought; we have tried both, but my wife 


all. It takes up little room when not in use 
and yet holds a number of clothes. 

White pine, cypress, or any light wood 
that does not warp easily, can be used. 
For the central post one piece 2 by 2 in. by 
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GLORIA LIGHT COMPANY | St 
108 N. May St., Chicago, Hl. | T 
9 a 
Don’t Wear ” 


a Truss 


BE COMFORTABLE — Wear 


the Brooks Appliance, the modern 
scientific invention which gives 
rupture sufferers immediate relief. 
It has no obnoxious springs or pads. 
Automatic Air Cushions bind and 

raw together the broken parts. No MR.C.£. BROOKS 
salves or plasters. Durable. Cheap. Sent on trial to 
prove its worth. Never on sale in stores as every 
Anpliance is made to order, the proper size and shape 
of Air Cushion depending on the nature of each case. Beware 
of imitations. Look for trade-mark bearing portrait and 
signature of C. E. Brooks which appears on every Appliance. 


None other genuine. Full information and booklet sent free 
jn plain, ed envelope. 


BROOKS APPLIANCE C0., 255F State St., Marshall, Mich. 














PER DAY 
AND UP 


AGENTS: 5§ 


Selling concentrated, non-acoholic 
food flavors. Always fresh. Put up 
in collapsible tubes. 
the strength of bottled flavors. 
Guaranteed under U. 8. pure food 
laws. All flavors. Sells in every 
home. Used every day. Not sold |} 
in stores. Big demand. Big repeat~- 
er. 100% profit. a 
Men or Women 
can make big money. Haut sold 
over $300 in one month. You will BS 
find this a big, easy seller and 










repeat orders every month 
dh : 
Wo ce ony Income. 

American Products Co. 

7237 American Blda., Cinsinnati. 0. 

















DIAGRAM 
SHOWING 
METHOD OF 
k= FOLDING 











Folds up compactly when not in use 


6 ft. is required; for the four other uprights, 
1 by 11% in. by 6 ft. pieces. Sixteen 34 in. 
by 1 in. by 28 in. rods are needed for cross 
pieces and one % by 8 by 8 in. for the base. 


| To.fasten the parts together use 16 bolts 


\ in. by 24 in. and 8 bolts 14 in. by 4% in. 
The wood should be sandpapered so there 


BOYS! 


VOICE 


(LoS; Into a trunk, under the bed or 
anywhere, Lots of Fun fooling 
the Teacher, Policeman or 
Friends, 


Wa THE VENTRILO, 


MBO a little instrument, fits in the mouth out 

of sight, used with above for Bird Calls, etc. Anyone can use it. 
NEVER FAILS, Also a 82 PAGE BOOK 
which = fullinstructions on Ventriloquism, Formula for 
Secret Writing [Invisible Ink], 12 Money Making Secrets | 0 

and 10 ‘BIG TRICKS ON MAGIC all for ¢ 
ROY. NOV. CO., Dept. 702 $0. Norwalk, Conn. 
LARGEST. and OLDEST Mai{ Order Housein Connecticut. 





mostats and other apparatus used with electric bells. 


Electric Bells 


A complete treatise for the practical worker in installing, 
operating and testing bell circuits, burglar alarms, = 
e 


aA w= © ® 











will be no rough places. 


It can be white 
enameled or left without finish—K. W. F. 











detailed instructions for building the apparatus will appeal 

to the experimenter particularly. 

124 pp. Fuily tilustrated Price, 75 cents 
POPULAR SCIENCE MONTHLY 

225 West 39th Street New York City, N. ¥. 
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Ford Axle Housing Forms a Cheap 
Portable Forge 


‘t- half of an old Ford axle housing, 
which can be obtained at little cost 
from an automobile junk dealer, can be 
used for building a small portable forge 
that will serve 
many uses in the 
home workshop, 
garage, or small 
machine shop. 

The housing is 
cut off so as not 
to be of unwieldy 
length, and fire 
clay and tin are 
used to stop up 
the ends. Air is 
supplied through 
a length of %-in. 
pipe, to receive which the housing is 
tapped. The bellshaped firebox of the 
forge is provided with a circular iron 
bottom, in which is drilled a 3/16-in. hole 
to admit the air.—G. F. 









HOUSING 
ORILL 


SAIR 
TAPPED HOSE 
FOR $ GASP IPE € 
— 






TINCOVER Y—4 
For the home smithy 





Sharpening Shears with a Needle 


T= sharpener for shears illustrated 
below was made with nothing more than 
a small piece of sheet copper, a darning 











needle, some 
COPPER STRIP FOLD 2 OVER thread, and a 
22°LONG) AND 
. TicsTwi1H_ ~—« Gop of shellac. 


The copper, 34 
by 234 in., was 


THREAD 16 i 
WOUND ON ent u in. 
NEEDLE & GLUED Pp 2 


from one end. 
The thread was 
wrapped around 
the middle of 
the needle, which 
was placed in the 
bend and _ fast- 


OR SHELLACKED  DARNING 


\_/ NEEDLE 


NEEDLE GLIDES 
~ BETWEEN 
CUTTING EDGES 






How the sharpener 
is made and use 


touch of shellac. | 
The copper was then bent entirely over 
and clamped tightly with pliers. The 
extreme point of the needle was ground or 
broken off to prevent pricking the hand 
or fingers. 

To use, place either end of the needle 
between the cutting edges of the shears and | 
close the shears, allowing the needle to slide 
smoothly between the edges. Repeat the 
operation several times until a good edge 
is obtained.—JOHN A. GESSLER. 





Screw-Eyes as Shelf Supports 
in Music Cabinet 


(y= of my students who was making a 
music cabinet found that none of the 
local hardware stores 
supports in stock. I 
therefore suggested 
putting in the three 
shelves with screw- 
eyes. Three were 
placed on each side of 
each shelf. Since the 
shelves were extra wide 
and gave signs of warp- 
ing, a screw was 
screwed through each 
screw-eye into the 
under side of the shelf. 
These substitute sup- 
ports cost little, served Supports as seen 
the purpose well, and from front and bot- 


nwaiaaaic “"“~ae 


had regular shelf 











ened with a | 


| 
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Here it is—the famous Marshall Stillman Course in 
Boxing, Jiu-jitsu and wrestling, now at the extraor- 
dinary price of $2.97 instead of $5.00!—85 lessons, 381 
pages, 246 illustrations! 

Sooner or later you'll have to “whip your man.” It 
may come tomorrow. A bullyinsults you, your sweet- 
heart or mother. Do you swallow the insult? No, you 
fight, but unless you know more about boxing and 
self-defense than your opponent, you’re the one who’s 
going to get licked. 

You're not playing fair with those who love and 
depend upon you unless you prepare yourself. And 
think of the sport you're missing. There’s barrels of 
fun in friendly boxing bouts and wrestling matches. 
You may even box rings around that “chap who 
thinks he knows it all’’ or pin his shoulders to the mat. 


Marshall Stillman teaches you the game right in 
your own home from the simplest rudiments of 
hitting and guarding to the most scientific blows 
and guards such as the Benny Leonard Triple, the 
Jack Dempsey Triple, the Fitzsimmons Shift, etc. 
So quickly do pupils learn that many outbox bigger 
opponents after only two weeks’ training. 


In wrestling you learn 15 Jiu-jitsu holds — how to 








—over 200 


85 lessons inowsdere 


disarm an opponent, howto break astrangle hold, 
etc.,—and 14 of the best mat holds—the Gotch 
Toe Hold, the Stecher Scissor Hold, the Head-lock, etc. 

With the course you get a Free History of 69 Famous 
Boxers, with their pictures and “‘inside”’ stories about them. 

SEND NO MONEY: Simply fill in and mail the coupon. 
When you have the course in your hands, merely deposit 
97 cents with the postman. Then examine the course for 
10 days—try it out thoroughly. At the end of 10 days 
either send us the small balance of $2 in final payment, or 
return the course, and we'll send your deposit back. Mail 
the coupon to Marshall Stillman Association, Dept. 1122-K, 
42nd St. and Madison Ave., New York. 


——_ a = — COUPON = = = = = = = = 


| Marshall Stillman Association 
Dept. 1122-K., 42nd St. and Madison Ave., New York 


1 You may poh me on approval the Marshall Stillman 
| Course. I will deposit 97c with the postman, with the 
understanding that if, after 10 days, I wish to return 
I the course I may do so and my money will be refunded. 
If I keep the course I am simply to send you two dollars 
| in final payment. 

‘tag 

1A 











PEE Radio Catalog 


Describes and illustrates our 
large complete stock of 
Radio Equipment of all 
kinds. We can make imme- 
diate shipments of proven, re- 
liable equipment. Protect 
yourself against disappointment 
by taking advantage of our experience and reliability. 
Send $5.00 For Genuine Cunningham or 

Radiotron Detector Tube. 

Free catalog sent on request. 

JULIUS ANDRAE & SONS CO. 

business since 1860 


19 Michigan pom Milwaukee, Wis- 


TYPEWRITERS 


17 7° a Day soon pays for a as ay 
visible Underwood or L. } 
Smith rebuilt Typewriter. ad $56 . 
to $30 on famous Larkin Easy-Pay- 
ment plan. hires iy ' finished. 5 
Vear Guara 30 Days _ Trial. 
Send for FREE } Book TODAY. 


Litvhitt CC ta Vesk TPSM-1122 
Buffalo,N.Y. Peoria and Chicago. Ill. 


Be anOLD MASTER 
Salesman-Earn®50” 


to #150“ Weekly 


Opportunity all around you. Wonderful new 
discovery that every man with ambition can sell 
to all auto, truck and vehicle owners. No expe- 
rience necessary. We will show you how. 


“OLD MASTER” Auto Enamel 


ae new scientific discovery that the creators 
nt many years to perfect and put on the mar- 

het. Men of all ages and business are becoming 
independent by *‘OLD MA ASTER ** methods, 
which we guarentee will make big money for you. 


Dries in Twenty-four Hours 


That is the great appeal which makes eve 

car owner want to buy POLD LD MASTER.” Posie 

tively a quick seller. Tous be put on quickly by 

one. ives. now car results. Users swear by 

es up ib aot aaa Men a 
change back 
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You 
ready. Be local sal tor. Paint 
ears yourself, The opportunity is big, 
Write immediately for E. A. Zeisloft’s easy 
plan on how to gain success. 
clusive agency open for man who desires 
$50.00 to $150.00 weekly. Big nation-wide cam- 
gn just starting. Wide-awake men are making 
pa money selling wonderful auto enamel recently 
rfe after 9 years of stu Dries in twenty- 
our hours. Anyone can use t. Spreads evenly 
and quickly, Motorists, auto dealers 
want it on sight. Made in big exclusive paint 
and varnish plant. Formula from ‘‘OLD MAS- 
TER ”’ auto painter. Took years to perfect. 


Write at once. Apply for territory. 

Going fast. ress 
AKRON PAINT PRODUCTS CO. 
Akron, Ohio 











TROUBLE ZONE \. 


-the rose 
and throat 


MENTHOL COUGH DROPS 


give guick relief 








Build Your Own 
RADIO 

BUT- (auild it night ! 
i ait 
diagrams and photographs, 


even the inexperienced 
are building perfect sets. 


CA Saving of 72% 


FREE Descriptive Circular 
mailed upon request without 
obligation ~» Send for it today 


GERSCH & MARSHALL 
RADIO COMPANY 
Radi me 
65 Board of Trade - Chicago, Illinois 
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Are Your Hands Tied? 


Are your hands tied by 


a lack of training? 


Are you bound down to a routine job because you 
have never learned to do any one thing well? 


Don’t give up! There is an easy, fascinating 
way for you to prepare yourself for a better job 
and a bigger salary. You can do it right at home 
in the spare time that now goes to waste. 


No matter where you live, the International 
Correspondence Schools will come to you. No 
matter what your handicaps, or how small your 


means, we have a plan t 
stances. 


o meet your circum- 


Don’t let another priceless hour of spare time 
go to waste. Without cost or obligation, let us 


prove that we can help yo 
and a bigger salary. Mark 


u to get a better job 
and mail this coupon. 


te CORRESPONDENCE SCHOOLS 
Ox 


611-C, Scra 
Without cost or obligation on 


nton, Penna. 
my part, please tell me 


how I can qualify for the position or in the subject before 


which I have marked an X: 


BUSINESS TRAINING DEPARTMENT 


Business Management 
Industrial Management 
Personnel Organization 
Traffic Management 

Business Law 

Banking and Banking Law 
Accountancy (including C.P.A.) 
Nicholson Cost Accounting 
Bookkeeping 

Private Secretary 

Business Spanish [ French 


Electrical Engineering 
Electric Lighting 
Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions 

Gas Engine Operating 
Civil Engineer 
Surveying and Mapping 
Metallurgy 


LILIA 




















[]Salesmanship 

[ |Advertising 

[} Better Letters 

[ ]Foreign Trade 

[ ]Stenography and Typing 
[] Business English 

[] Civil Service 

[] Railway Mail Clerk 
[]Common School Subjects 
[] High School Subjects 

(j Illustrating 


TECHNICAL AND INDUSTRIAL DEPARTMENT 


[Architect 

[jBlue Print Reading 
[Contractor and Builder 
[jArchitectural Draftsman 
Concrete Builder 
(JStructural Engineer 
[JChemistry [ Pharmacy 
[} Automobile Work 
[JAirplane Engines 
Agriculture and Poultry 











Steam Engineering () Radio (Mathematics 
SND. A ccbetiasmiacevccesetesberso senses 
a MINIs cot ascircetecnenisstcciceenc suseebboumccnasiocoasponeen wnat 
EN Siccksicisspesvvien Ee eee . 
eee 


Persons residing in Canada should send this ceupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 

















hinged. Beautiful brown fi 


Panel Size 








6x10 1%" 51%" 


6x21” 5%" oe 201%" Lr 
Worko Co., Mfrs., Ra 
Dept. C. 


Order today for quick delivery. Check or 
M.O. Prepaid East of Rockies. 


Inside Dimensions 


6x7” $%” high 614” wi 
oo “ud ** 2 
6x14” 5%” 134%” s 7” “e 3.10 


WORKO N 


Y 
Y Radio Cabinets 


Build your own receiving set. Worko Cabinets 
are solid Mahogany. Fronts rabbeted. Tops 


nish—hand rubbed. 





**WORKO 
Pays the postage’’ 








Price Fa. 
de 7” dp $2.49 
ne 


7” *e 3 95 
cine, Wis, 
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Hot-Air Propeller Operates Novel 
Pecking Bird 


HE mechanism of this little novelty 

consists of two parts, a pecking bird 
and a propeller driven by hot air from any 
radiator or stove. 

The base is 4 in. thick and 6 in. square, 
with a round hole in the center 4 in. in 
diameter. The bird is cut from a printed 
picture and mounted on cardboard, or is 
drawn directly on cardboard. It should 
have three separate parts, body, neck, and 
tail. The body is mounted on a stationary 
piece of wood, while the tail and the neck 
are fastened to the body with string or wire. 
A little above both points of attachment a 
thread is fastened so that the head and the 

















When the wheel turns, the bird pecks 


tail are held in their normal positions. 
The neck part must be cut so that it ex- 
tends towards the base or aseparate arm 
attached to it to provide a long leverage. 

Over the round hole a three-legged wire 
support is made for the wheelshaft, which 
is a stout piece of wire 6 in. long. Near the 
bottom a U-shaped bend is formed, and the 
top is flattened. 

Place the shaft through the loop of the 
tripod support, hold it vertically, and 
attach a thin piece of wood over the round 
hole, directly below the shaft. A small step 
bearing should then be provided as shown. 

Cut off two pieces of wire about 2 in. 
long, form a loop at each end, and fasten 
them together. One end is placed in the 
U-shaped bend, between two thin corks; 
the other end is attached to the long 
lever-like arm on the neck of the bird. 
When the shaft is turned, the bird will bob 
its head as if it were eating, and whenever 
the head goes down the tail goes up. 

The wheel is made from thin tin, 6 in. in 
diameter, attached to the top of the wire 
shaft by means of a cork.—F, H. L. 





Uses for Shotgun: Shells 


~*~ shotgun shells should not be 
thrown away, because they are most 
useful as containers for small articles. They 
can be corked like bottles and stored away 
compactly in drawers or boxes. 

The home worker can arrange a rack for 
the shells in which to keep small screws, 
drills, taps, and reamers. The sportsman 
can use the shells to hold hooks, splitshot, 
sinkers, and other small items of equip- 
ment. The autoist can carry them in the 
side pocket of his car to keep fuses, contact 
points, springs, cotters, and lock washers 
separated and properly labeled for immedi- 
ate use. An emergency sewing kit can be 
made by wrapping a liberal supply of thread 
around a shell and placing inside it a few 
buttons, needles and pins.—J. V. R. 


The COAL shortage is your opportunity 


Put 
yourself 
over 





with the CROWN Fuel Saver 


This timely utility meets the public demand for 
fuel saving in present coal shortage. Get on a 
solid financial footing. Become distributor for 
CROWN Fuel Saver. Establish a big profit, 
permanent business. 

The CROWN sells readily because it saves at 
least 1/5 the fuel. Distributors thoroly trained 
without cost, and backed by business getting 
advertising in local paper. 

Write or wire for exclusive distributer proposition. 
Profits are big and generous to workers with sales 
ability. 


CFSCO 12 N. 10th St., Richmond, Indiana 
























RADIO & AUTO Storage Batteries CHARGED 
FROM A LAMP SOCKET, for FewCents with an F-F BATTERY BOOSTER 
which is a Full Wave Magnetic Rectifier, for 105-125 Volt 60 Cycle A.C. 


Is it not gratifying to be Always Ready for Radiophone Broadcast Musie 
Sermons&News whenFriendsCall? AMMETER elininatesAliGuessWork. 
F-F BATTERY BOOSTERSareC ompleteCompaciConveniently Portable, 
Automatic Charging Units. Infusible Carbon 
Rectifying Brushes Maintain Uninterrupted 
Service, at Constant Efficiency, while Full 
Wave Design Delivers Rapid Taper Ci arge. 
Screw Plug in Lamp Socket; Snap CLI 
on Battery Terminals & Battery w 
Charged in Morning. No Skill is 
F-F BATTERY BOOSTERS Save You 
Money. Last Lifetime. Popular PRICES 
Type 6 chargesA 6 VoliBattery at 6 amps $16 
- TypeB charges B Batteries we tol20Volts $15 
Type A-B charges Both’‘A&B’ Batteries $20 
Type 12 charges 12 VoltBatteryAt5amps $15 
Type 166charges6V olt Eatte:yAt 12amps 
Type 1612charges12V 
Type 1626 is Combinati 
Larg 





M TER & 

to 15lbs. Purchase 

Dealer, or Mail Check for 

Prompt Shipment. Or If for Parcel 
Post, add Postage&Insurance Charges, 


ChargesAuto&RadioBatteries. Or Order Type desired Shipped C 
ORDER N 


-0.D. 
ow or WRITE Immediately for FREE BOOSTER Bulletin 17. 


&Group Charging, 12Rattery, Full VECAn cROTARYBulletir 17B 


THE FRANCE MFG. CO. -S.A 
Canadian Rep: Battery Service & Sales Co.. Hamilton, Ontario, Canada* 


“DON’T SHOUT” 


“T hear you. Ican hear now as 
wellasanybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pairin 
my ears now, but they are 
invisible. I would not know 
I had them in, myself, only 
that I hear all right.” 


The Morley Phone for the 


DEAF 


ig to the ears what 
poe are to the eyes. 
‘visible, comfortable, 
weightless and harmless. 
Anyone can adjust it. Over one hundred thousand sold, 
Write for booklet and testimonials. 

THE MORLEY C0., Dept. 797, 26 South 15th Street, Philadelphia, 


BIG VALUE for 10 Cis: 




















6 Songs, words and music; 25 Pice 
tures Pretty Girls;40 Waysto Make 
Money; 1 Joke Book; I Book on 
Love; 1 Magic Book; 1 Book Letter 
Writing; 1 Dream Book and For- 
tune Teller; 1 Cook Book; 1 Base 
Ball Book, gives rules for games; 1 
Toy Maker Book; sanevegs 
Flowers; 1 Morse Telegraph Alpha- 
abet; 12 Chemical Experiments; 
Iagic Age Table; Great North Pole 
Game; 100 Conundrums; 3 Puzzles; 
12 Games; 80 Verses for Autograph Albums,_ All 
the above by mail for 10 cts, and % cts. postage. 
BOYAL COrg Desk 604, South Norwalk, Conn, 


CLASS _PINS] 
i\ mJ FREE CATALOG Sits Sto‘uinctw i cuass 


Either pin illustrated made with any 8 let- * 
ly ters and 2 figures, oneor two celors enamel. f 
Al Silver plate, 200 e3., $2.00 doz. Sterling 
P silver, 490 ea., $4.00 doz. Write for cataloz 
of sterling and solid gold pins and rings, 


Agents 


LARGE MANUFACTURER OF 
SHIRTS wants Agents to sell 
complete line of shirts direct to 
wearer. Exclusive patterns. Fig 
values. No capital or experience 
required. Write for free samples. 


MADISON SHIRT MILLS 
507 Broadway, New York, N. Y. 
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A Barrel Form Used in Making 
a Concrete Cesspool 

A CESSPOOL for sewage disposal may 

be built with little more than two 
bags of cement and a large wooden barrel. 
A hole about 6 ft. deep is dug in the ground 
and then filled in loosely with rock and 
brick for a depth of 2 ft. The barrel is cut 
, out at the place where the drain is to enter 


and is placed in an inverted position on the 
loose rock. A mixture of cement and sand 


a 


VENT——> 






7 ees an) 

ween CONCRETE. IN 
a 1 MOUND SHAPE 
"<1 ON HEAD OF 
“+ BARREL 








t LARGE WOODEN BARREL: 2 reel or 
= BROKEN LOOSE 
-_ \a— STONE 
=D P 
ER The barrel is set on broken stone foun- 
C ation and concrete poured around it 
asic 
wk. 
—_ is then poured between the barrel and the 
Full 


$e surrounding wall of earth. 











ibe At the top of the barrel a 2-in. hole is 
You fitted with a tin tube before the cement 
ou mixture is built up in mound shape over 
zi the barrel. This vent prevents any accu- 
24 mulation of gas from backing up the pipe. 
ea, Eventually the barrel will rot away but 
ta the concrete walls will remain perma- 
cal nently.—G. A. J.UERS. 
-D. 
17. 
7B 
A. Tray for Sorting Small Parts 
‘TS tray will save much time in sorting 
the usual miscellaneous lot of nuts, 
bolts, serews, washers, and other small parts 
and fittings kept together in boxes or tins 
in the home workshop. 
Place the sliding plate under the hole, 
dump the “junk” into the tray, spread out 
| 
| 
. | 
7 | 

















{ y BEND 
SHEET METAL 
PLATE | 


This device makes it easy to find the 
right nut, screw, and washer without 
any delay 





the parts, and you will be able to find what 
you are looking for in no time. 

To put everything into the box again, set 
the tray on top of the box, pull out the 
plate and use it to scrape the scattered 
parts through the hole.—D. W. CLARK. 





‘“‘Shielding’’ Your Radio Set 


oe when adjusting the knobs 
and dials of sensitive, closely regulated 
outfits the signals will die down as soon as 
the hand is removed. This is due to the 
capacity effect of the body. Toget around 
it, cover the back side of the panel with tin 
foil or sheet copper, using care to see that 
the metal does not touch contacts, rods or 
wires. This is called a shield. At the 
point nearest the ground, connect the shield 
with the ground.—W. J. T. 




























‘‘Radio—the New Field of 
Unlimited Opportunity.’’ 


Today the Radio industry is surpassing all records 
in its rapid growth and development, yet those who 
are closely connected with the leading radio com- 
panies of the world say that this new art—RA D1IO— 
is yet in its infancy. 

Think what wonderful opportunities there are for 
those who are qualified to enter this interesting 
scientific field. Why not identify yourself with a 
future that is as unlimited in its possibilities as is the 
mind of man. 


Prepare yourself for a future in the Radio field 
through the Home Study Course of the Radio 
Institute of America—(the oldest and best equipped 
radio echool in the United States)—over 6500 grad- 
uates, 95% of whom have secured well paying 
positions in this new branch of science. 

The Home Study Course is prepared for those who 
cannot attend the Institute personally and exactly 


The same text books 
are used and the Institute staff of Instructors prepare 
and examine your home studies in a systematically 
organized course of instruction. 

A THREE-WEEKS’ POST-GRADUATE 
COURSE, IN OUR NEW YORK CITY IN- 
STITUTE IS GIVEN FREE TO ALL 
STUDENTS OF THE HOME STUDY 
COURSE DESIRING IT. 

The graduates of the Radio Institute enjoy a great 
and exclusive advantage in the close connection 
existing between the Institute and the Radio Cor- 
poration of America. the world’s largest Radio 
Manufacturing and Commercial Radio Company. 
Write for our booklet, ‘‘Radio— the new field of 
Unlimited Opportunity.”’ 


parallels the residence course. 


Radio Institute of America 


328 Broadway 


(FORMERLY MARCONI INSTITUTE) 


New York City 


* Branch Residence School 
New Call Building, New Montgomery Street, SAN FRANCISCO, CALIF. 
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Bringing Home 
the “Bacon” 


fleet economically, com- 
J fortably, a Harley - Davidson 
speeds you and your pal anywhere— 
far from the humdrum of the city, 
to hidden haunts where the sport 
hasn’t been spoiled by the crowds. 


Harley-Davidson 
‘Worlds Champion Motorcycle 


Ten Improvements for 1923, in- 
cluding new brakes and a roller- 
bearing hub, firmly establish the 
Harley-Davidson as the standard 
of motorcycle value. 


Reduced prices on 1923 models! 
Only $285 for the famous Twin, 
the luxurious speed-mount that 
travels 50 miles on a dollar’s worth 
of “gas’’, oil and tires! 


See your dealer for dem- 
onstration. Write us for 
new illustrated literature. 


Harley-Davidson Motor Co., 


Milwaukee, Wisconsin. 





Attractive dealer’s prop- 
osition for unassigned 
territories. | Address 
Desk A-2. 
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RANGE] 


Wivviycey 


Are now 
perfected and 
being distrib- 
Ne _f uted every- 
where to amateurs and profes- 
sionals. There is no distortion 
or metallic sound whether you 
use crystal set, amplifier or 
loud speaker. The Automatic 
Electric HEAD SET posi- 
tively assures the best results. 











The Automatic Electric long- 
range HEAD SETis the tested 
product of telephone experts or 
over thirty years’ experience. 


Dealers in Standard Radio 
Equipment sell Automatic 
Electric HEAD SETS. Ask 
your dealer first. If he cannot 
supply you with the genuine, 
send your order direct. 


+10 


With Plug attached, 
Jobbers and Dealers $11.50. 
Write today for discounts and full par- 
ticulars about our Jobber-dealer plan. 


Automatic Electric 
Company 


Engineers, Designers and Manufacturers 
of the Automatic Telephone in 
Use the World Over. 


HOME OFFICE AND FACTORY: CHICAGO, U. S. A. 


Sent postpaid 
to any address 
in the U.S. for 


RADIO—FANS-< 
IN ON THIS 
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Marvelous Music 


of the Air 


Beautiful concerts, 
tive lectures, entertaining 
stories, the days’ news—all 
this comes at your bidding to 
your home through the me- 
dium of the world’s most 
thrilling scientific achieve- 
ment—RADIO. 

To get the best results in 
listening to wireless enter- 
tainment, use the 


STROMBERG-CARLSON 
Radio Head Set 
Price $7.50 


instruc- 





The perfected product of 
28 years devoted to manu- 
facturing voice reproduction 
apparatus. These Head Sets 
are unexcelled in tonal qual- 
ity; are extremely sensitive to 
long distance signals. They 
are designed with a view to 
greatest comfort and adjust- 
ability; have a forked cord 
which permits two observers 
to ‘‘listen in’ simultaneously 
with one Head Set. 


We make other radio parts 
for high efficiency in commer- 
cial and amateur service: 
Stromberg-Carlson Universal 
Plug fits any standard jack, 
takes any type or size of con- 
ductor. Stromberg-Carlson 
Radio Jack adapted to all 
standard Radio Plugs. 


You may order Stromberg-Carlson 
apparatus from your electrical mer- 
chandise dealer, 
or a posta i 
will bring you 
free Bulletin 
No. 1029-P. S., 
which fully 
describes the ex- 
clusive Strom- 
berg-Carlson 
features. 


STROMBERG-CARLSON 






























Telephone Manufacturing 
Company 


Rochester, N. Y. 
Chicago 


Kansas City 
Toronto 


Address Nearest Office 

















How to Make Permanent Baskets 


cua’ THE HOME WORKSHOP 
| 
| 


rounds the stem 


of Sea Moss 


natalie basket plants resembling fluffy 
tropical vegetation may be made by 
placing ‘“‘sea moss” in a large snail shell. 
This so-called sea moss is not related to the 
vegetable kingdom, but is a colony of 
animals, the hydroid polyps, scientifically 
known as //ydroidea. These usually are 
tiny creatures which, through budding, have 
developed numerous branches, and, accord- 
ing to their spec es, they produce tiny tree- 
shaped, _ bush- 
shaped, or deli- 
| cate mosslike 
structures. 

All of the ani- 
mals in the 
colony are con- 
nected with each 
other by means 
of a canal. In 
this way the food 
that one polyp 
may catch is dis- 
tributed through 
the colony. The 
outer surfaces of 
these tiny ani- 
mals excrete a 
chitinlike sub- 
stance that often 
completely sur- 


and branches. 

Sertularia ar- 
gentea, which is 
the polyp used 
for the ‘plant’ 
in the hanging 
garden, occurs in 
large stocks pro- 
ducing many- 
branched feathery projections on which the 
individual, sessile animals are found. These 
bunches form thick clusters on the shal- 
lower places along the beaches and can be 
found at almost any season of the year. All 
that need be done is to color them slightly 
and place them in some suitable container. 
These ‘‘plants” require absolutely no care 
whatever; when once suspended they will 
keep “‘fresh’”’ for years.—E. B. 


One of many basket 
shapes 





Old Vacuum Cleaner Serves as 
Suction Fan for Small Shop 


A SUCTION fan, for use in connection 
with a grinder and buffer, may be 
constructed from an old vacuum cleaner. 
One of these may be obtained usually from 
any firm dealing in vacuum cleaners, since 
they take old ones in part payment for new 
cleaners and, as 
the old ones are 
antiquated and of 
little value for the 
work they were in- 
tended to do, they 
often can be had 
for $10 or $12, 
which is about the 
value of the small 
second-hand mo- 
tor they contain. 
They can be ap- 
plied to the grinder 
or buffer by making a suitable hood of gal- 
vanized iron and connecting it with the 
vacuum nozzle. Place the vacuum cleaner 





Applied to emery wheel 


| slightly lower than the grinder, so that 
| gravity will assist in carrying away the 


heavier particles.—HARRY J. MORRIS. 


Popular Science Monthly 


NEW KINDOF 


Does Away 
With Dirty 
Coal and Wood 


Tarn Valve—Heat instantly 


Throw away the coal scuttie—banish the 
wood pile. Don’t worry about coai short- 
age or high prices. Amazing new inven- 
tion, the Oliver Oil-Gas Burner turns your 
heater, cook stove or furnace into a gas burner. 

o chan; joe —in ope paints you slip the Oliver 
into the x. You have as much or as little 
heat as you want at turn of valve. 


Cheaper than Coal or 
Wood—3 Times the Heat 


Not an oil heater. No wicks, no smells, no 
waiting. A real gas burner, The Oliver 
makes its own gas from 95% air and 5% 
coal oil (kerosene) the cheapest fuel there 
is. Gives three times heat of coalinstantly. 
Heats and bakes better, quicker by simply 















or Facauce 
pope valve. er time, money. drudgery and heat 
00,000 in use. 


Use it in Your Stove 30 Days FREE 


Sixteen models — one for every stove, heater or furnace, 
No more building fires—no more heavy coal to carry and 
lift—no more cold rooms in winter, Put the ~~? in 


your stoves now— 30 days FREE. 
Don’t risk a cent. Iron-ciad, Money- 
Back Guarantee protects you. Abso- 
lutely safe, last a lifetime, 


4 Write for FREE BOOK 


Ei Get this attractive book FREE. Tells all 
P about the wonderful Oliver. Write now and 
~ new low introductory price offer.Hurry! 

FA4 r Olivers in before winter. OLIVER 

PIL-GAS BURNER & MAC INE CO.,2007KOliver Bidg., St.Louis 

Mo. Oldest, largest manufacturers of Oil Burners in’ America. 


earn as high as $500 a month—$23.00 8 
day spare time is easy. Exclusive terri- 
tory. Real co-o peration. sis like wild- 
fire. Write for Fr 


ee sample case offer. 




















Get an 


IDEAL 
Variable 


CONDENSER 


O* of the most efficient and reliable Con- 





densers obtainable. Exceptionally well made 

and finished. Spacing of plates is unusually 
accurate. Phosphor bronze spring assures finer 
adjustment and holds i plates firmly in 
desired position; IDEAL Condensers will never slip 
out of adjustment. Pure Bakelite insulation. 
in. shaft to fit any standard dial. Threaded holes 
for mounting on panel of set. Made in three sizes. 


No, 1—43 plates—Capacity yt . —? .75 each 


a 2—23 plates— 
- 3—11 plates— si “00025 — 3-00 ‘ 


Ideal VERNIER Condenser 


A well-made, accurate Vernier of excellent design 
and high quality. Low capacity, as a Vernier 
should be. Black fibre insulation. Price $1.50 


Ask your dealer for IDEAL CONDENSERS; the IDE 
name is your assurance of satisfactory service. O 

will fill your order direct at these prices. Made by the 
manufacturers of IDEAL Model Aeroplanes; the most 


perfect flying Ht of real Aeroplanes ever made, 


IDEAL RADIO MFG. COMPANY 
159 Wooster St., cor. W. Houston St., New York City 











¢(DIAMONDS-WAICHES 


\ CASH or CREDIT 


enuine Diamonds So¢ks 


va Our Diamonds are distinctive in ane brilliancy, 
NW blue white, perfect cut. Sent roped for your 
e Examination, on CHARG INT. 


Send for FREE Catalog 


Everything full lained. Over 2,000 illustra- 
“Jeanette” sane on tions “of Di Diamonds, Watches, Pearls, 
Blue white, perfect cut Jewelry, Silverware, etc., at 
Diamond. Ring is 18-k GREATLY APES PRICES 
— ‘id White Gold. A bar is only 
pio os a montiode shown in our large 

K | Catalog, Exquisite diamonds, $25 up. 
Others “at $100, $150 up. | LIBERTY BONDS Accepted 


LOFTIS BROS. & CO., National Jewelers 


Dept. F-871. 108 N. State St., Chicago, lil. 
































Work like magic in emergencies or prove 
whether your door or padlocks are burglar- 
proof. Openand test thousands of dif- 
ferent locks. Recommended by users in 
ten different nations. Most wonderful and 
only keys of their kind. Send $1 today. 
Novel key chain FREE with set. 


Master Key Co., 6 Manhattan Block, 


Milwaukee, Wis. | 
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Hinged Dripboard Provides Extra 
Space at Kitchen Sink 


ees PROVIDE additional working space 
at the kitchen sink, I constructed a 
hinged dripboard as shown. The board 
was a piece of % by 15 by 28 in. dressed 
California pine, to which were attached 





strips of 3 by 2 in. molding. The seams 
were calked on the inside with a mixture of 
litharge and enough distilled linseed oil to 
make a putty. After this paste had ‘‘set” 
for about a week, it became as hard as the 
board itself and thoroughly waterproof. 
To mount the board, a strip % by 5 by 24 
in. was fastened against the wall horizon- 
tally and another strip 7% by 5in. by 5 ft. was 
placed vertically at one end of the first strip. 


4 
KITCHEN SINK” 
_ , 
HINGES ‘SUNK IN wood 
ro 4 “ 





Bx 2" oe: TO FLOOR| ® 
OR BASEBOARD 





When not in use, the dripboard folds 
back against the wall 


| These were screwed to the wall after it had 


been tapped and plugged. 

Two light steel 4-in. tee hinges were then 
used for hingeing the board to the hori- 
zontal strip in such a way that it inclined at 
an angle of 3 degrees toward the sink, the 
lower end projecting 2 in. past the rim of 
the sink. A stay for holding the board in 
position was made from two pieces of strap 
iron 1/16 by % by 6in. I joined them by 
boring 4-in. holes and making a rivet from 
a 5/16-in. length of wire cut from a 20- 
penny nail. 

The board, when folded back against the 
wall, is fastened with a hook and eye. The 
entire material cost me $1.37 and proved 
an investment that was appreciated by the 
entire household.— WILLIAM H. DECK. 





Gaspipe Forms Ornamental 
Reading or Piano Lamp 


Ore gaspipe and a little strap iron and 
brass can be worked up into a practical 
and good looking reading or piano lamp at 
a cost of next to nothing. 

The stand should be of either 3- or -in. 
pipe. On top of the stand is screwed a tee, 
reducing to 1g in. The arm is bent from 





| and shade hold- 


| ments are formed 
' from strips. of 





l¥-in. pipe end on one end of it is screwed an 
electric socket 


FLATTEN 
E BRASS SOCKET, 









er. The orna- 


brass soldered or 
riveted to the 
arm;similar orna- 
ments are attach- 
ed to the stand. 
The feet are made 
from strap iron “bam 
and attached to detaiis 
| the pipe with 
| stove bolts screwed into tapped holes in 
| the pipe. 
The lamp should be finished in dark 

_ bronze and the arms touched with gilt in 

polychrome effect. A suitable shade frame 
E be purchased.—PAuL W. TRIER. 
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OTTAWA Sx SAW | | 


4 H-P., 2H-P. saws8-in. logs as well as 5-ft. logs; tt nan teks 30 Days’ Tria’ 


10-YEAR 


weight; wheel mounted; easy to move. 4 H-P. cuarantee 
saws logs, limbs; falls trees, Fast cutting. Start or stop 
EF One saw whileengineruns, Useenginefor general belt work. 


Ed) BIG FUEL SHORTAGE ena rceting wots 


WA quickly pays foritself, Shipped di 
sau or cement wie atbigsaving. Write Today for FREE Book, 


OTTAWA MFG, CO., 1806-D Wood St., Ottawa, Kan, 







Free 








MOTORCYCLE BARGAINS 
SAVE 25% to 65%, 


on | ee -. and Rebuilt Motor- 

FS es, Side Cars, Johnson Motor gs 
heels, Evans Power Cycles, Bicycles. 

Send for Free Bargain Bulletin and 





Money Saving Message, listing hun- wa 7 4 
dreds of Bargains in Sered, rebuilt and , ied, fa | 
new machines,supplies, accessories, etc. 


AMERICAN MOTOR CYCLE co. 
Dept. 1115, 2047 W. Chicago Ave., CHICAGO 


CUSTOM TAILOR MADE 
TO FIT YOUR INDIVIDUAL CAR 


Made in our custom shops after 
your order is received. We ship 
ordinarily in2or 3 days. Per- 
fect fit guaranteed when cor- 
rect name, year and model of 
earis given. You can ea-ily 
apply it yourself. We furnish 









$4.40 and Up 
Parcels F ost 
Paid 


instructions and all necessary tacks, welts and fasteners. Our catalog 
No. 11 with samples is free for the asking. 


LIBERTY TOP Bill pa, E-8, Cincinnati, O. 
lt 








Radio Code in 
one evening 


Quests, simply—in a few 
hours—youcan learn the secret 
of code messages—right from your 
own set. 

Don’t let the other fellows get 
ahead of you in wireless. Don’t let 
the code hold you back from scores 
of interesting events. Listening in 
to concerts is only half the game. 
Learn the code and get your full 
share of fun. 


Try this short-cut system 


This is not a tedious course, It is 
the most interesting and practical 
short-cut system in the Radio Code 
that has ever been offered. The 
lessons are entertaining as well as 
instructive. 

This system should be in every 
home where wireless is used, 
whether the operator be young or 
old, skilled or unskilled. 

The American Code way gives 
you the latest book on the Radio 
Code and then translates four les- 
sons on two wonderfully interest- 
ing OKeh phonograph records. Just 
put the OKeh Radio Recordson the 
machine, have the book handy, and 
presto! the code is learned in one 
evening. 


Text-book and 2 Records 
all for $2.00 
or book alone—50c 


For a limited time we are offering 
this splendid system at a price of 
$2.00. We cannot guarantee, how- 
ever, that this offer will be contin- 
ued indefinitely. We suggest that 
you order your set early. 

Just drop in to your dealer, either 
radio or phonograph, and ask for 
the code book and Jack Binn’s 
OKeh Radio Records. Or perhaps 
the simplest way for you to obtain 
the set is to send us your order with 
$2.00 enclosed. The two OKeh 
Radio Records and code book will 
be sent you promptly. Address: 




















American Code, Inc. 


206 Broadway 
NEW YORK CITY 


hy ey 


~ SO SAVE money by get- 
ting Special Low Prices 

+ 2 enkins’ Nationally Known Orchestra 
d Instruments. Let us help 


—_ nal and Cornet 


ice f 
and Bands. ‘Ask aboutit. Send 
Today for Big Free Catalog. 
44 Years in Business--13 Stores. 
J.W.JENKINS SONS’ MUSIC CO. 
942 Jenkins’ Bidg. 
KANSAS CITY, MO. 








Unparalleled Offer 


a san Long Distance Re- 
ceiving Set, COMPLETE ready to 


use—no parts to buy. 


Just what you have been waiting for—a 
complete, dependable, easily-operated, long 
distance Radio Receiving Set, ready to i. 


at a reasonable price and on easy terms. 
shopping around for tubes, batteries and 
other parts—just put up the wires and you’re 
ready to listen. 

For the business man or farmer Radio 
brings valuable market and weather reports, 
stock quotations and other business infor- 
mation; and, in the evening, the whole family 
will revel ‘in wonderful concerts, operas, 
lectures by highly-paid city talent, bed-time 
stories for the “children — something ‘ood 
for every member of every household from 
the310 sending stationsin all parts of the U.S. 

And, on Sundays, sermons by famous 
preachers and sacred concerts by great 
choirs and orchestras. 


Easy Payments 


$15 Down—$10 a Month 


A Thoroughly Reliable Set, manufactured 
under the Armstrong License (U. S. Patent 
No. 1,113,149). 

Complete set in a handsome oak cabinet, 
vacuum tube, A and B batteries, head-set, 
antenna, insulators and ground wires. 

Everything you need; with full directions, 
so you can set it up and begin ~~ at 
once to the good things of the world. 

The SENSITONE is equal to any complete 
_ youcould buy at $175.00, yet our price is 

pon bo .00 and you can pay for it $15.00 down 

78 a month, or if you prefer, send $90 
now A Enjoy it while you’re paying for it. Re- 
member, set is complete—with nothing else 
to buy. You are buying from a reputable 
concern rated in & Bradstreet or any 
bank will tell you. 


HAROLD R. WAKEM & CO. 
836 W. Washington Blvd. Chicago, Ill. 
Fieese frlnnes me pnee comp! **Sensitone’’ Radio Receivin, 
Set a: above 1 ye I agree to pay $165.( 
herewith th and $10.00 -00 ners month Tay Op full pure base price 
Wavews et Ceapaey 6 until fully paid for, 
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DINNER haar the voice 
of the Outer World~ 


E finest of soloists 

and orchestras—the 
most interesting and 
amusing of speakers—all 
are at your service, ren- 
dered by the wonderful 
powerof MagnavoxRadio 
theReproducerSupreme. 


Until you have heard 
a wireless program re- 
produced by the Magna- 
vox, you cannot realize 
the enjoyment that radio 
brings to the home. 


R-2 Magnavox Radio with 
18-inch horn: this instru- 
ment is intended for those 
who wish the utmost in 
amplifying power; for large 
audiences, dance halls, 


etc. © « « « « $8500 


R-3 Magnavox Radiowith14- 
inch horn: the ideal instru- 
ment for use in homes, of- 
fices, amateur stations, 
etc. « «© « « « 64500 


Model C Magnavox Power 
Amplifier insures getting 
the largest possible power 
input for your Magnavox 


Radio. 


2 stage AC2-C . $80.00 
3-stage AC3-C . 110.00 


When you purchase a Mag- 
Navox product you possess an 
instrument of the highest 
quality and service. 


Magnavox products can be had 
of good dealers everywhere. 

Write us for copy of new illus- 
trated booklet. 


THE MAGNAVOX CO. 
Oakland, California 
N. Y. Office: 370 Seventh Ave. 


Af NAVOX 


Kadio 


The Reproducer Supreme 
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Auto and Phonograph Horns 
Combined in Loudspeaker 
By John A. Mahon 


LOUDSPEAKER I made for myself 
out of an old auto horn and a portion 





| of a phonograph horn has given exceptional 


sitisfaction. The volume of sound it pro- 


| duces easily fills a whole apartment, and it 


is absolutely devoid of rasping, mechanical 
noises. I compared it in respect to clear- 
ness, absence of distortion and appear- 
ance with five different kinds selling for 
$45 and less and would not exchange it for 
any one of them. 

To make one like it, obtain from a junk 
dealer one of the oldtime auto horns with a 
4-in. bell, if possible. The larger the bell, 
the better. Remove the flexible tubing 
that joined the bulb to the horn and with it 












BRASS BELL OF 
® PHONOGRAPH HORN 
—~SOLDERED TO BELL 
OF AUTOMOBILE HORN 


HORN 
SUPPORTING 


PHONE 
PLUG ~ 


This makes an attractive looking as 
well as efficient amplifier 


the reed of the horn. Then get an old tin 
phonograph horn with a brass bell that will 
fit the outer rim of the auto horn. Remove 


| the bell from the phonograph horn and 


solder it to the bell of the auto horn, as 
shown. 

Bend a piece of brass rod so that one end 
will fit in the socket of the auto horn where 
it was fastened to the auto, and insert the 
other end of the rod in a wooden base, 
which should be well weighted. Glue a 
piece of felt to the bottom of the stand. 

I found that a Baldwin C phone exactly 
fitted the end of the horn where the reed 
had been removed. Other phones can be 
connected by means of a piece of rubber 
hose slipped over the phone and held to the 
horn by a rubber band or fastened with a 
metal clip soldered to the horn. 

Polish up the old horn, give the base and 
body of the horn back of the bell a coat of 
black enamel, and you will have a depend- 
able and satisfactory loudspeaker. The 
whole outfit, including horn and phone, 
should not cost more than $8 or $10. 





Ladder Hooks for Roofing Work 


N ORDER to 
use a_ short 
ladder in making 
roof repairs, a 
mechanic made 
two hooks simply 
by nailing horse- 
shoes to the up- 
per ends of the 
ladder and bend- 
ing the irons 
open. These hook 
over the ridge of 
the roof and hold 
the ladder  se- 
curely.—S. L. D. 


Horseshoe hooks 


Popular Science Monthly 


The Mark of 
the Quality 
Radio Store— 











HEN you see this sign on the 
clean plateglass window of a 





radio s 
sured that the apparatus and prices are 
right; the stock complete; a competent 
radio expert in charge-—and the Golden 
Rule in force. 


**It Pays to Buy at the Sorsinc Store’’ 


Mr. Dealer: If you are a progressive mer- 
chant you may display the Sorsinc sign. Let 
us tell you how. 

Ship Owners Radio Service, Inc. 
80 Washington St., New York 
Wholesale Distributors 




















A full capacity folding typewriter, Writes in 17 
different styles of English type and in 55 different 
languages. Twotype sets with each machine. 


° | 
Hammond Typewriter Corp., 
597 E. 69th ST. NEW YORK 


The Versatile 


AMMO 


TYPEWRITERS 
































You can earn $15 to $50 a week writing show 
cards in your own home.—No canvassing.—A 
Ceeees profitable profession easily and quickly 

rit by our new simple = block system. 


Artistic Tility not necessary.—We teach you 
how, and supply you with work—Distance no 
object. Fully articulars and booklet free. 
WILSON METHODS LIMITED—DEPT. C 
64 East Richmond, Toronto, Canada. 








Artists and Draftsmen 
Draw In Comfort 


with your board adjusted ont desired 
angle. Revolve your board by — 
the Hoffman Drawing Boar 
Bracket. A neat indestructible ar- 
ticle Guaranteed to please you or 
Price “Begeket who board, $5.00 post 
ice w 0" i} 
paid in UL :. Rate Circular D, 
on one 
HOFFMAN DRAWING STAND CO. 
281 Meigs St., Rochester, N. Ye 


BUCHSTEIN’S FIBRE LIMB 


soothing to your stump— 
strong, cool, neat, light. 
Easy payments. 
















Braces 
for all 


Guaranteed 5 Years deformi- 
Send for Catalog Today. ties. 


P-BUCHSTEIN CO., 113 6th St., S.,, MINNEAPOLIS, MINN, 








WIRELESS 


Head Receivers, Microphones, Keys, Jacks, Etc. 


MANUFACTURED BY 
e @ 


COMPANY 
STATE AND 64TH STS., CHICAGO, U. S, A. 
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Making a Projector for Picture 
Postal Cards and Photos 


By Harry L. Gray 


A POSTAL-CARD projector will pro- 
vide an unlimited source of evening 
entertainment. The construction of the 
apparatus is not difficult if electric current 
is available. Two bulbs, preferably 75- 
watt, will be needed, as well as two reading- 
glasses. These can be 3 and 4 in. or 4 and 5 
in. in diameter. The larger glasses will give 
a much brighter image on the screen. 

A box to contain the bulbs, lenses and 
reflectors can be made of wood or metal. 
The dimensions indicated on the drawing 
will prove about right, but they can be 
varied somewhat to suit the material on 

hand. Hinged at the bottom, the back 





























| Thea L REFLECTOR 
a STATIONARY TUBE 
| \ [4 — SLIDING TUBE 
| - NS 
oN F 
| NY 
| if 


75-WATT 
BULB 


HOLDER 


The projector with door open, and view showing 
location of lights, reflectors, and lenses 


opens downward to make easy the chang- 
ing of the pictures. The postal-card holder 
should be slightly curved for best results, as 
that allows all parts of the picture to be 
brought into focus at once. 

A reflector is placed in each forward 
corner of the box; these can be of bright tin 
or tin, enameled white. The interior of the 
box should be enameled white with the ex- 
ception of the back and the lens tubes, 
which should be black. The lens tubes can 
be made of metal or cardboard, or some- 
times two cans may be found that will slide 
within each other. One of the glasses is 
fastened in the end of each tube, the larger 
glass being placed to the rear. After the 
apparatus has once been focused, the tube 
with the large lens is fastened solidly in 
place and the smaller tube used for all 
further focusing. 

In case electric current is not to be had, 
the constructor can use acetylene. Simply 
place a burner in the positions of the light 
bulbs, and use a tank or small acetylene 
generator. 

Any kind of pictures may be shown, but 
they will be reversed on the screen. This is 
not, however, objectionable, unless there is 
lettering on them, in which event the pic- 
tures should be viewed from the back of 
the screen. 








To Remove a Broken Ax Handle | 
A GOOD way 


to remove a ( if. 
broken ax handle j 
from the eye of FY | 
the blade istosaw / ” My y 
off the wood even =>. |// 
with the blade and : 
drill a hole through’ 
the piece that re- 
mains. incased within the steel. Next, 
make four cuts with a hacksaw, quarter- 
ing the wood so that the four pieces can be 

















driven out easily.— W. M. ScHMIDT. 
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Ives Trains will 


AN IVES Railroad System will make 
any boy smile. They range from 
$1.75 to $50.00 in price. There are spring 
locomotives that whiz around an ‘‘O” 
gauge track and monster electrics that 
operate on standard 2 gauge track, ex- 
act copies of the latest New York Cen- 
tral models. 


The Ives Railroad Systems have a daz- 
zling variety of bridges, tunnels, switches, 
passenger and freight stations, signals 
and railroad equipment lights. The 
freight cars are painted like the real ones 
on principal railroads, coal cars, tank 
cars, flat cars, lumber cars, cabooses. 


SPECIAL $15 COMBINATION 


The Ives Electric Train Outfit, 31 inches long, 
consisting of reversible locomotive with electric 
headlight, 3 cars with automatic couplers. 
of track, station, tunnel, semaphore, danger signal 
and 6 telegraph poles. 
supply you send us the money and we will see that 
you are taken care of. 


14 feet 


If your dealer can not 


make 
you smile too 


The Ives Trains can be operated either 
indoors or out. After the indoor sea- 
son their substantial construction makes 
them an ideal outdoor toy. Boys can 
build a railroad, running a spur track to 
the edge of a pond or brook, ship the 
freight toa miniature wharf and loaditon 
an Ives merchant ship—an entire trans- 
portation scheme all with Ives equip- 
ment. No other manufacturer furnishes 
this complete outfit. It can all be bought 
in separate units. 


Send 10c right now for our dandy 1922 
catalog ablaze with colors, showing Ives 
Trains and Boats. 


THE IVES MANUFACTURING CORPORATION 


202 Holland Avenue 


Bridgeport, Conn. 


Ives Toys 


MAKE HAPPY BOYS 











“Bowlegs and Knock-Knees” Unsightl 


h Send for Booklet Showing Photos q 
hi ‘Wy 





of Men With and Without 
The Perfect Leg Forms 


PERFECT SALES CO., 140 N. Mayfield 
Ave., Dept. 45, Chicago, Ill. 





























Your Davenport-Sofa 
Bed—20c a Day 


Upholstered in flowered tapestry or imitation 
leather. Cane-Panel ends. A roomy, attractive 
sofa for daytime. A restful bed for night time. This 
sofa and 1200 other equally attractive furnishings 
offered in our big, 104-page FREE Larkin Book of 
Better Homes. A trustworthy guide to thousands 
of home-lovers in home beautifying. Check below 
offer interested in. 


i] 

Lower Prices Now On 

CO Furnishings CO Symphonic Player Pianos 
(CO Symphonic Pianos () Symphonola Phonographs 

(Check offer and mail ad today) 

Let us quote our money-saving Factory-to-Family 
rices on these Furnishings and famous Musical 
nstruments. 

1 to 4 Years’ Time to Pay 


Mail this ad—check offer—and give full name and 
address NOW for Big FREE Book. 


Letrkitt Co tae. 
Desk FPSM-1122, Buffalo, N. Y., Peoria & Chicago, Ill. 
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Manufacturer to Consumer 


We manufacture 

fifty standard 

Radio parts. 

Send two cent 

stamp for cat- 
alog. 


‘AJAX CO. 





Varicouple Variometer 
Anywhere a receipt 7804 Stony Island Ave. Anywhere on receipt 
of $2.50 Chicago, Ill. of $3.25 
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Have your set the best. Make the other 
fellows look up to you as a radio 
expert. 


It’s easy when you have the Standard 
Radio Encyclopedia, by A. Howland 
Wood, Ex-Navy Instructor and Radio 
Engineer. Explains every instrument 
plainly. Tells how they work. Shows 
how to build, hook-up and operate. 
Nearly 100 illustrations, wiring dia- 
grams, etc. Written in plain English 
that clearly explains the rrost difficult 
technical terms. 


You need this book to really know 
radio. It only costs $2.00 postpaid. 
Your money gladly returned if you 
are not absolutely satisfied. Order 
today from Perry & Elliot Co., 146-E 
Summer St., Boston, Mass. 


mmm es EASY ORDER BLANKta@ @ 
PERRY & ELLIOTT CO., 
146-E Summer St., Boston, Mass. 


Enclosed is $2.00. Send me The Standard 
Radio Encyclopedia. If I'm not absolutely 
renee , | can return it and get my money 
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You can get 
the best 


insulation now! 


NY dealer can get Formica 
quickly now so there is no 
longer any need to use an in- 
sulation in which you have less 
confidence. 


Our large capacity makes it pos- 
sible for us to keep fully abreast 
of the large radio demand—and 
to serve all of our customers 
promptly. 


When you insist on Formica you 
get an insulation that is ap- 
proved by the navy and signal 
corps—and one that is known by 
the makers of the finest radio 
apparatus as being leak-proof, 
warp-proof, and remarkably uni- 
form in insulating quality. 


Formica works well with ordi- 
nary tools. You can produce a 
perfect panel, and all you need 
is a drill. It has a wonderfully 
attractive finish and holds it 
during a long life. Dampness, 
fumes, chemicals, do not injure 
Formica. It is almost immune 
to conditions. 


That is why it is the most popu- 
lar of all radio insulating ma- 
terials. 


DEALERS: We have many 
valuable dealer helps. Store 
cards, folders, plates for 
advertising. Call on us for 
cooperation. 


THE FORMICA INSULATION 


COMPANY 


4630 Spring Grove Ave. . 
Cincinnati, Ohio 


ORMICA 


Phenolic Condensation Product 
SHEETS TUBES RODS 








Popular Science Monthly 
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Screw Fastens Steel Wedge 
Permanently in Handle 





Te accompanying illustration shows an 
effective method of permanently secur- 
ing the wedge in the handle of a carpenter’s 
or machinist’s hammer, so that neither jar- 
ring nor the shrinking of the wood will 
cause the handle 
to come out of the 
eye of the ham- 
mer. 

The wedge is 
made of steel and 
should be wide 
enough to reach 
lengthwise al- 
most across the 
hammer’s eye. 
In the center of 
the wedge a hole 
is drilled with a 
diameter slightly 
larger than the 
thickness of the 
wedge at its 
thickest part. 
Then two parallel saw-cuts are made from 
the thick end of the wedge to the hole, so as 
to form a slot with rounded bottom. 

The wedge is driven into the handle as 
shown in the picture and a wood-screw is 
screwed into the slot until its point is 
stopped by the rounded bottom of the slot. 
The projecting portion of the screw is then 
sawed off and filed smooth.—R. H. Y. 


WOOD SCREW 
CUT OFF HERE 
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Wedge cannot loosen 





Hand Twister for Stretching Wire 


TRETCHING fence wire is an easy 

matter with a tool such as is illustrated, 
which is simply a tee made of short lengths 
of l-in. pipe. 

This tool is used 
by a Maryland 
farmer for practi- 
cally all his fence 
work. The-end of 
the wire to be 
stretched is passed 
through a staple to 
guide it andintoa 
small hole in the 
stem of the tee, A useful one-man 
then being twisted tool 
about the pipe. 
After the wire is tight, the staple is driven 
entirely in to hold it.—G. A. 
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Strong Hinges for Garage Doors 


Ts simple form of hinge was made 
especially for hanging a heavy garage 
door. It was forged by -heating two 
lengths of bar stock, and twisting them 
around each 
other. The ends 
were then flat- 
tened and drilled 
for bolts. 

The construc- 
tion is such that 
the weight of the 
door causes it to 
og ll swing open when 

TWISTED unlocked. By 
x twisting the 
rods in the re- 
verse direction 
the hinge could 
be made to swing shut if desired. It is 
practically indestructible and works easily 
when oiled.—S. L. J. 





















A self-opening or 
~ closing hinge 








WINTER’S COMING 
START A BAND 


Agood musician need never worry abouta job. He’s 
welcome anywhere, any time. King instruments are 
easy to play because perfectly constructed. They 
are the choice of leadin ng musicians everywhere. 
We sell complete band equipment direct to users. 
You save all middleman’s profits. Write for our 
special proposition for band leaders and organizers. 
Easy Payment Plan 
Buy new King Saxaphones, Trombones, Cornets, 
Baritones, Basses, Altos, Drums, etc., on our easy 
payment plan. Free ten day trial. Then a small 
sum down. Balance in easy monthly payments. 
Big Stock of Re-built Instruments 
If you want to start a band of untrained players 
write for our latest list of re-built instruments. 
Good as new. Very low in price. Ask for big free, 
illustrated catalog showing instruments and prices. 
THE H. N. WHITE CO. 
5200-03 Superior Ave. .*. Cleveland, Ohio 














ADD $5.00 a DAY to YOUR PROFITS with 
a TORIT ACETYLENE TORCH No. 13 


For radiator repairing, general soldering, light brazing, 
heating, battery repairing, ete. !roduces instant hot flame, 
works rapidly. Furnished with 4 different tips and solder- 
ing copper, enabling you to do a wider range of work. 




















USES ACETYLENE ONLY 
A splendid use for discarded auto acetylene tanks. Many 
owners make J ge Torit No. 13 pay for itself in a sing!e day 
Torch with 4 different tips; soldering copper, 5 ft. tubing 
and connection tor auto acetyle ne tank $7.50. 
Order today from your jobber, or 


St. Paul Welding & Mfg.Co., 164 W. 3rd St, St. Paul, Minn. 


SEXUAL 
KNOWLEDGE 


ILLUSTRATED 
By bd gts HALL, oe 
What every pe pet man pein" 
Every young woman should know 
1 00 What every young husband and 
Every young wife should know 
Postpaid hat — parent should know 
Mailed | n in plain ol Gath bind ing —320 pages—many illustrations 
on request. 


AMERICAN PUB. c0., 1117 Winston Bidg., Philadelphia 
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f RYalelelha 
‘Book FREE 


Illustrated. Facts about the easy, 
rofitable home industry — grow- 
np te 
jpace—cheap equip- 
raise at $1 to $18 e'boy ai 
ir. 
your spare time into j% 

Book free ~—- writemow. 


STANDARD FOOD & FUR ASS’N 
407-C Broadway New York City 
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The Shipshape Home 
How to Do the Odd Jobs 














Quite often there will 
be a door in the house 
that is a “lame duck.” 
You try to close itand 
it will not close tightly; 
you try to open it and it sticks; and when 
your back is turned, it seems to swing open 
of its own accord. When you try to latch 
it, the plunger seems either too short to 
reach the striking plate or will not enter 
it. And it is quite probable that the 
hinges creak, too. 

Let’s perform an “operation” ‘on the 
door. Pull the pins from the hinges, or, if 


Fixing That 
Balky Door 
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Three suggestions for altering doors that 
do not close easily 


necessary, remove the screws from one 
leaf of each hinge, and take down the door. 
Dress off the part at the top or the bottom 
that would not permit it to close. If much 
wood is to be removed, it is best to saw it, 
but in most instances you will find that the 
work is easier done with a hand plane, rasp, 
or even coarse sandpaper. Do not varnish 
the raw edge, but rub on paraffin wax, 
cover with paper, and pass a moderately 
warm iron over it several times. 

To make the lock catch, place pads cut 
from fiber board, pasteboard, or thin wood 
between the hinges and the door-jamb. Oil 
the hinges and pins and rehang the door. 
If the bolt still refuses to enter the striking 
plate, file the top or bottom of the plunger 
to a bevel, and if that is not sufficient, bevel 
also the top or bottom of the socket into 
which it is to fit.—LEROY CRIGLER. 





THE household me- 
‘chanie has a good deal 
of difficulty in connect- 
ing lead piping by 
means of the conven- 
tional ‘“‘wiped”’ joint, particularly when the 


Connecting 


Lead Pipes 
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Detroit. Pittsburgh and other stations were o 


i ceiving set made. 


tector; Special 2000 ohm Double Head 





t feet of wire for instrument connections. 


563Z599—Complete Outfit........ 





the most’ marvelous invention of the age. 


aerial, shipping weight 8 pounds: 563Z59 


ie 








The Greatest Radio Offer o 
the Year—Absolutely Complete, $49.50 


This special receiving outfit wil] give as good results as any outfit 
of this improved type on the market. It is absolutely complete, there 
is nothing extra to buy. We include everything—you simply put up 
the aerial, connect the instruments, which is easy to do, and in less 
than half an hour you can be receiving signals, radio music, lectures, 
{ stock reports, market reports, or any other radio program sent out. 
7 In making tests with this set in cage we so age heard 

ten tuned in. Of c 
atmospheric conditions affect the range of this or any other re- 


e . . . 
| Highest Development in Radio Receiving 
This outfit will equal in results any outfit of this type regardless of 
price. It is especially made for us and _ has behind it the fifty year RADIO CATALOG 
q old guarantee of Mont gomery Ward & Co.:.“* Satisfaction guaranteed 
[ or your money back.’’ You take no a whatever i in ordering this set. 
L 


Long Distance Vacuum Tube Receiving Set 


. The complete outfit includes our special Combined Tuner and De- 
Set; Radio Storage Battery ; 
, one Detector Tube, one “B"’ Battery; and complete antenna and 
connecting equipment including 150 feet bare copper wire and 25 
- feet insulated wire, porcelain tube; double throw switch; 2 antenna 
insulators; lightning protector; ground clamp, 2 screw eyes and 25 


r Order this set at our risk. It will be packed carefully and shipped 
. immediately from our on house. 

phipping weight 40 pounds. $49. 50 

Order this outfit today and start at once enjoying in your home 


e Price of receiving Set without Scamnice, os piece, switch and 
8—$27.50 


Send money order or check to the one a our five houses that is 
nearest to you. 


MONTGOMERY WARD & CO., Dept. 5-R 
Kansas City Saint Paul Fort Worth Portland, Ore. 


‘ourse, 





PREE 


This FREE ca‘ tells you the 
kind of Wireless Equipment to 
own, so that you receive in your 
own home all the latest news, 
music, Church services, lectures 
C —everything that is broadcasted. 
Everyhomeshould haveawireless 
telephone outfit. We now offer 
complete outfits from $12.95 up. 
Everyone interested in radio 
should see our low prices on parts 
and accessories. rite for this 
book. Learn about the miracle 
invention of the age. Easy to in- 
stall, simple to operate. 
One copy of this bookletis yours, 
FREE. Write for your copy. 


~~ COMPLETE 
OUTFIT 
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The Oldest MarlOnder House's Today theMost Progressive 

















Only $45.00 For This Job Complete 


Save exorbitant freight 
rates and one-half ‘ 


porte ce cut i Be Paper Patterns 
ny one | Parts Complete 
assemble this job. Complete with ok radiator oben instrument 

board, uphols' pg. m metal ports » wood parts, bolt screws, etc. 
Flat radiator sell urnished made u Designed low with lack of 
wind resistance. ice set up $90. Partner particulars on request. 

































splice is to be made in some inaccessible 
place, 


(Continued on page 126) 


The following method requires little | 
skill and completely eliminates any danger | 











The Central Auto Supply Co. Eng. Dept. 122 Louisville, Ky. 

a. ARVELOU Church 
amp 

a OVIE Office 





The most beautiful and best constructed motion 
picture machine for the price in the world. 
Shows the same clear, crisp movies the big theatres 
exhibit. Child or grown up can easily operate the 
Paramount without any previous experience. Do 
not confuse this machine with toys at the same price. 
The Paramount is not a toy. It is a real, wonder- 
ful, guaranteed machine made 
of best materials by skilled 
workmen. 









Just attach the electric plug 
to any electric current 
and turn the crank and 
your show is on. The 


entire outfit, complete, Professional 
weighs only twelve Construction 
Gm paueds. Absolutely 
Our Film Service Safe 


Is Available e 
Includes best UU 
movie stars 
The PARAMOUNT Motion 
Picture Machine (P2'cts 
Price, $35.00 


(Sent anywhere—ready for use) 
Inquire at your nearest dealer. If he cannot supply 


you write us mentioning dealer's name and we will 
send you our free catalogue. 


Remember there is no substitute for the PARAMOUNT 


PARAMOUNT MFG. 


Box 371; Dept. 60-D 


co. 


BOSTON, MASS. 

















Beck set FREE, 


can now learn 
wonderfal art wael mounting birds, an- 
. tanning skins Learn at 
book 
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High School 
Course in 
Two Years 


Lack of High School training bars you from a 
successful business career. his simplified and 
complete High School Course—specially prepared 
for home study by leading professors—meets all 
requirements for antvanes to college and the lead- 


_ing profession 
0 Ot Ro matter what your business 


inclinations may be, you can’t 
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ve 

urses you the fee | training you 

need. Check and mail Coupon for Free 

Bulletin, 

American School 

Drexel Ave. and 58th St. 


———— —— Gemeemen ace 
American School 572%! Boot. H. ETS 4 SOth 8t., Chiceso 
Send me full icuation an on Gee subject checked and how 

you will help me win success, 

eonuee Architect oveee LAwyer 

annie Building Contractor ‘ See onl Shop Practice 
eavea Automobile Engineer Photoplay Writer 

.-- Automobile Repairman Mechanical Engineer 
.Shop Superintendent 
-Employment Magager 





















Business Manager eee ned 3team Engineer 
esenee Cert. Public Accountant _......Foremanship 
and Auditor _......Sanitary Engineer 
tend Surveyor (and Mapping) 
Designer ...... Telephone Engineer 


«-. Telegraph Engineer 
-High School Graduate 





and Power 
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is the story of the phenomenal growth of 
the company whose name has been linked 
with radio from the earliest days—Twelve | 
years is a long time in radio—yet over 
twelve years ago—in 1909 to be exact, 
William B. Duck began his pioneer work 
in radio equipment. 
Way back in those early days Mr. Duck 
foresaw with an almost perfect vision the 
ultimate growth of radio. He was the 
first and only one to put a “‘human touch” 
in acatalog embracing a scientific subject; 
he realized how largely educational such a 
catalog must be to accomplish its ultimate 
purpose—and today, with radio on every 
tongue, thére is in Duck’s Wonder Catalog 
an even larger wealth of practical radio 
information and diagrams than will be 
found in any of the earlier editions—and in 
language easy for the layman to understand. 
It is little wonder that Duck’s catalog is 
universally known as ‘“‘The Radio Ama- 
teur’s Bible.” 





embraces 62 instruments—58 parts—the largest 
and most comprehensive line produced by any radio 
manufacturer. They should be had at all worth- 
while retail stores throughout the United States and 
Canada. In selecting your radio equipment at 
your dealer's, insist on seeing Duck’s products— 
products that have stood the test of time. 


DUCK’S 


Big 256-Page 
CATALOG 


as well as all former edi- 
tions is now, as in the 
past, all radio catalogs in 
one. No other even half 
so large. It displays not 
only Duck goods but the 
products of practically 
all worthwhile manufac- 
turers and contains more 
or 7 up-to-date and practical 
fadio information than will be found in many text 


CATALOG NON 


The Wilham B. Duck Co 


ANYTHING 
ELECTRICAL 





Send 2Sc in coin for this wonderful book—a retainer 
that hardly pays the cost of printing. 


DEALERS 


We offer facilities and advantages not equalled by 
any other radio house. Write or wire for our 
preposition. 


THE WILLIAM B. DUCK CO. 


224-228 Superior St., Toledo, Ohio 
Established 1909 

















American Hard Rubber Co. 


11 Mercer Street = a 
Chicago Office - ms 





EASY TO WORK RADION, 


ADION Panels can be easily cut, drilled, 

sawed, threaded, tapped, sanded, stamp- 
ed and engraved by the amateur without 
incurring the danger of chipping or leaving 
rough edges. No other panel combines the 
same high dielectric strength and beauty 
with these ideal working qualities. 


Send for complete Radion Catalog listing stock 
sizes of Black, Brown and Mahoganite (ma- 
hogany grain) Panels, together with com- 
plete list of Moulded Radion Parts. 


New York, N. Y. 
Conway Building 






Ujas 4 |HERE'S A REAL 


¢__- | BUSINESS! 
IT’S DIFFERENT 


" Start permanent business. Every- " 
thing furnished. Work anywhere, only table room required. 
$25.00 to $75.00 weekly operating Tangley Art Portrait Landscape Paint- 
ine Susiness. No experience necessary. Hundreds successful workers. 
free booklet. 


Tangley Company 





178 Main, Muscatine, Iowa 
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Ladies Diamond Solitaire Ring | 
e e 
- Examination FREE ‘% 
This exquisite, blue-white 
perfectlycut Diamond, in 
ladies’ 14K solid-gold set- 
ting will be sent FREE 
of charge, all transporta- 
tion charges prepaid, for 
your examination. lf sat- 
isfied, pay only $5.00— 
balance at $2.00 a 
month for ten months. Buying 
direct assures you this Rock Bot- 
tom Price, on easy credit terms. 
Take advantage of this amazing offer 
TODAY! Only $2.00 a month after you 
have examined the ring and find it all and 
more than you expected, If not satisfied, 
simply return — examination will have 
cost you nothing. 
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No Security! No Red Tape! 


We Gladly Trust You 


Send postal for 
Greatest Dia- 
mond, Watch 


and Gift Book 
ever published. 








Let us send you 
FREE this 
beautiful De 
Luxe Catal 
No. 472-S. 
Contains 98 
pages in colors, 
showing the most wonderful assortment 
of exquisite designs in Diamonds, Watches 
and Jewelry. Ten months to pay on 
Sere. Write today. Address Dept. 


7 Capital, $1,000,000 
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“THE HOUSE OF QUALITY” 


L:W-SWEET INC. 


1650 - 1660 BROADWAY, NEW YORK. 


Popular Science Monthly 
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The Shipshape Home 
(Continued from page 125) 


to property or fingers from the melted lead. 

To connect pipes of the same diameter, 
‘secure a union of the proper size and screw 
each part separately to each end of the 
pipe, running through about 14 in. beyond 
theend. With a tapered pin of the proper 
size and a hammer, swage over the pipe 
that projects, and, if thought necessary, 
expand the lead pipe well into the threaded 
part of the union. Screw the two parts 
together in the usual way; a very tight 
joint will result. 

To connect pipes of different sizes, pro- 
cure a cap which will fit tightly inside the 














REDUCING 


UNION 


Two easily made joints for lead pipes 


larger pipe and drill a hole of the size of the 
smaller pipe in the end. Push the end of 
the smaller pipe through the cap and 
through the drilled hole so that it projects 
about 14 in. Swage over this part and 
pour enough melted lead into the inside of 
the cap to have a layer 144 in. thick. The 
lead pipe should be scraped to let the lead 
take hold. The cap is then driven into 
the larger pipe so that 34 in. projects, and 
this is turned over into the cap, if possible. 
The pipe should also be hammered down 
to fit the cap closely.—_MyYRON DRACHMAN. 





A THREADED hole may 
be made in cement very 
easily whenever it is 
necessary to bolt a table, 
bench, or machine to a 
concrete floor, or to fix brackets to concrete 
walls or ceilings. Drill holes in the con- 
crete somewhat larger than the bolt and 
then wind the thread of each bolt with wire, 
the diameter of which is about equal to the 
pitch of the thread. Place the wire and 
bolt in the hole and pour cement around 
them. In hardening, the cement will hold 
the wire thread firmly so that the bolt can 
be screwed in or out with very little diffi- 
culty.— HAROLD F. BLANCHARD. 


Bolting into 
Cement 














WHEN film cement can- 
not be obtained for 
cementing celluloid and 
mencing broken cellu- 
loid articles, the follow- 
ing preparation may be used instead: 

In 1 oz. of acetone dissolve about 8 sq. in. 
of celluloid or old photographic film that 
has had the emulsion washed off. Paint a 
thick coat of this solution over both sides 
of the break and press or clamp the broken 
parts together. Small strips of the washed 
film can be cemented over the break with 
the same solution, if it is desired to 
strengthen the joints further. 

Acetone, which may be obtained at any 
drug store, is the natural solvent for cellu- 


Cementing 


Celluloid 














loid. 

In addition to using this soluticn of 
celluloid in acetone for repairing cellulcid 
articles, it can be coated over brush brass 
and nickel-plated ware and even over plain 
wooden articles to preserve or enhance their 
original finish.—F. St. BOULANGER. 
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Miniature Radio Cabinet Has 
Slide Tuning Coil 


MINIATURE radio receiving set of 

the loose coupler type was under con- 
struction in which the primary coil was 
4 in. long and 1% in. in diameter, wound 
with No. 28 wire. It was to be mounted in 
a little cabinet. Close tuning was desired, 
involving the taking off of a considerable 
number of taps. In such a small outfit this 


| meant a lot of time, and time was limited. 


The same result was accomplished by using 
a slide tuning device. 

The coil was fastened in the cabinet with 
the scraped contact path for the slider 
underneath, so that particles of metal worn 
off would fall away from the wire and not 
lodge between the turns and short circuit 
them. To an ordinary slider, from which 

















A sliding lower knob regulates wave length 
of this tiny crystal receiving set 


the usual contact finger was removed, a 
brass plate was soldered, as shown. This 
was of thin spring brass. One end was cut 
down to form a flexible tongue and bent to 
make contact with the coil at the proper 
place, and the other end was bent so that 
it was vertical when in place. 

The rod for the slider was placed close to 
the bottom of the cabinet, near the front. 
The composition panel, \% in. thick, did not 
reach quite down to the base, so that there 
was a slit about 1/16 in. wide through 
which the slider plate projected. The bent 
part of the plate was parallel with and not 
quite touching the panel. To it a black 
composition knob was secured. This was 
quite a little job in itself. A brass screw 


| was turned tightly into the socket of the 











knob and then cut 
off so that it pro- 
jected only a trifle 
more than the 
thickness of the 
brass plate. The 
screw was passed 
through a hole in 
the plate, soldered 
and filed flush. 

The slider was 
guided in its move- 
ment by the lower edge of the panel and the 
wooden base. The rod used was tubular, 
cut exactly to the length of the inside of the 
cabinet, and the ends tapped for machine 
screws. One end was held by a machine 
screw with the head countersunk in the 
wood, and the other by the screw of a bind- 
ing-post for the ground lead. 

A small crystal detector made up of a cup 
mounted on a nickeled angle plate, a rod 
with a catwhisker on one end and a binding- 
post knob on the other, and a binding-post 
through which the rod passed, were mounted 
on the panel. In all other respects the set 
is just an ordinary loose coupler on a small 
scale. The secondary is wound with No. 
32 wire. Under favorable conditions, the 
set will bring in broadcasting over a dis- 
tance of 25 miles—HOWARD GREENE, 
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The New Science of Health 


CHIROPRACTIC 


(ki-ro-prak-tik) 


BE WELL—BE HAPPY—BE SUCCESSFUL 


STUDY this . wonderful 
new science at the great- 
est school of its kind in 
the world — THE PAL- 
MER SCHOOL 





This school is  co-ed- 
ucational. Founded in 
1895 it has expanded 
until today the faculty 
numbers thirty-seven. 


The field is unlimited. We receive letters constantly from 





B. J. PALMER 


President 








communities asking to send graduates to locate with them. 
People will pay anything for health. 
new science of health. Write for prospectus 
on our courses. 
students want you to join us. 


WRITE TODAY 
SCHOOL OF 
The Palmer @iiropractic 
(CHIROPRACTIC FOUNTAIN HEAD) 


11th and Brady Streets 
We Have No Branches or Affiliated Schools 


Chiropractic is the 


3,000 happy, contented 


DAVENPORT, !OWA 








with the 
CLAMP 


Adjusto-Jite 


Adjusto-Lite is the handy, economical light 
for home, office, store, studio—everywhere good 
light is needed. HANGS—CLAMPS—STANDS. 
The name says it—it’s quickly adjustable. A 
turn of the reflector sends the light exactly 
where you wart it. No glare—no eyestrain. 
And—economy. 

Solid brass; handsome, durable and compact. Clamp is 
felt-lined—can't scratch. 5-yr. guarantee. Complete with 
8-ft. cord and screw socket with 2-piece standard plug. 

Get an Adjusto-Lite today. If your dealer 
doesn’t carry it order direct. 


S. W. FARBER 
141 So. Fifth St., Brooklyn, N. Y. 


Prices in U. S. A. and Canada, brass finish, $5; bronze 
or nickel finish, $5.50. West of Mississippi and Canadian 
Rockies and in Maritime Provinces, 25c per lamp additional. 

















Compass 
and 
Sun Dial 


The Ansonia 


SUNWATCH 


Tells the correct time by the sun anywhere in the 
United States, and heads you in the right direction 
when you have lost your way. 

For: Hunters, Fishermen, Canoeists, 
Motorists, Campers, Guides, Boy and 
Girl Scouts. 

In a thin, satin-finished brass case, with latitude, 
longitude and variation tables on inside cover. 


If you cannot get it from your dealer, 


send us a dollar attached to this adv. 
with your name and address below. 


ANSONIA CLOCK COMPANY 
99 John St. Dept. M New York 


Makers of Fine Clocks for Half a Century 


Cog os: ss havc eeewesiew mane teeewonen nanan 


American Sunwatch not adjusted for Canadian 
latitude and longitude. Canadian price $1.50 
Distributors, he Goldsmiths’ Company of 
Canada, Ltd., 50 Yonge St., Toronto, Canada. 
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HERE is no economy in buy- 
ing a frail battery even at a 
slender price. Such a one gets 
out of order and does not last 
long. There is dollars-and-cents 
saving in getting an Exide Radio 
Battery, because it gives dependa- 
ble service so much longer than 
you will receive from an ordinary 
battery. 


The Exide Radio is designed 
especially to maintain constant 
voltage during a long period of 
discharge. You don’t have to 
keep fussing with it. You can be 


Cheap batteries are costly 


sure of an Exide, just as men whose 


’ lives depend on a battery rely on 


Exide power. A majority of the 
world’s submarines are propelled 
under the sea by Exide Batteries. 
The telephone and telegraph sys- 
tems use Exides to transmit their 
messages. Most of the govern- 
ment and commercial plants are 
Exide equipped. 

Ask for an Exide Radio Battery 
at any place where radio equip- 
ment is sold. All Exide Service 
Stations sell Exide Radio Bat- 
teries and also recharge batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 


Oldest and largest manufacturers in the world of storage batteries for every purpose 


Ex10¢ — 


BATTERIES 

















